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EXECUTIVE  SUMMARY 


This  report  covers  work  accomplished  under  contract  DAAK40-79-D-0017- 
006,  "Performance  Verification  of  the  Superjet  Angular  Rate  Sensor,"  for 
potential  application  on  the  Maximum  Performance  Escape  System  (MPES)  Pro¬ 
gram.  Three  Hamilton  Standard  Super jet  Angular  Rate  Sensors  (9304100-099) 
were  subjected  to  a  test  program. 

The  performance  data  collected  from  this  test  can  be  summarized  as 
follows : 


PERFORMANCE 


Full  Scale  Rate  At  ±2%  Linearity  500  ±100  deg/sec 


Scale  Factor 

Null  Bias  (calculated) 

Hysteresis 

Threshold 

Resolution 

Ready time 

Drift 

Null  Offset  (measured) 

G- Sensitivity 
High  Temperature  Tested 
Low  Temperature  Tested 
Sensitivity  to  Jerk 
Acoustic  Sensitivity 
Vibration  Sensitivity 

Additional  information  obtained 
follows: 


.0062  ±.0002  deg/sec 
±2  deg/sec 
±0.6  deg/sec 
<0.1  deg/sec 
<0.1  deg/sec 
80  milliseconds  maximum 
+0.76  deg/sec/min 
±2  deg/sec 

1.68  deg/sec/g/maximum 

+165° F 

-30°F 

Negligible 

Negligible 

±2  deg/sec  at  approx.  2,000  Hz 
regarding  the  three  units  tested  as 


Null  Bias  Drift  @  72°F 
Reliability 

Storage  Failure 
Operating  Failure 
Weight 
Volume 


.166  deg/sec  over  15  minute  period 

<.9906 
<.9999995 
12.0  ounces 
1.5  x  3.5  x  5.0 


It  is  recommended  that  additional  investigation  of  the  g-sensitivity 
effects  be  performed  when  the  requirements  of  the  MPES  program  are  defined. 
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1.0  INTRODUCTION 

The  need  exists  for  small  rugged  rate  sensors  applicable  to  the  Navy's 
^Maximum  Performance  Escape  System1^  A  recent  study  indicated  that  a  prime 
candidate  for  this  system  is  the  ^luperjet'*' rate  sensor  used  on  the  U.S. 

Army  Copperhead  Program.-^ 

The  Superjet  performance  verification  contract  DAAK  40-79-D-0017/006  was 
initiated  on  September  l£79  by  the  U.S.  Army  Missile  Command,  Redstone  Arsenal, 
Alabama.  The  program  is  under  the  technical  direction  of  the  Naval  Air  Develop¬ 
ment  Center  (NADC) .Aircraft  and  Crew  Systems  Technology  Directorate,  Warmin- 
ister,  PA.  Mr.^JU^'L.  McGiboney  is  the  cognizant  Project  Engineer  for  this 
program. 

V" 

The  purpose  of  this  performance  verification  task  Is  to  determine  through 
test  and  analyses  the  suitability  of  the  Hamilton-Standard  Superjet  angular 
rate  sensor  for  the  possible  application  in  NADC's  Maximum  Performance  Escape 
System  (MPES)  program. 

For  NADC  to  make  mat  determination,  a  test  plan  (Appendix  B)  was 
submitted  and  approved.  The  results  of  the  tests  are  presented  in  this 
report. 

In  addition,  technical  tasks  described  in  the  statement  of  work  60134-12, 
Paragraph  3.2,  are  discussed  in  the  text.  These  tasks  include  operational  mode, 

(4  second  or  15  minute  performance  duration),  reliability,  maintainability,  weight 
and  volume. 


1  Reference:  Fluidic  Gyro  Development,  Martin  Marietta  OR15,646  prepared 
under  contract  N00019-78-C-0298.  Prepared  for: 

Department  of  the  Navy 
Naval  Air  Systems  Command 
Advanced  Technology  Section 
AIR-5 162C 

Washington,  DC  20360 
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2.0  DESIGN  AND  ANALYSIS 


2.1  Design 

2.1.1  Description 


The  Super jet  rate  sensor  is  manufactured  by  Hamilton  Standard,  Farming- 
ton,  Connecticut,  Part  Number  9304100-099.  The  package  includes  a  pump  which 
directs  a  stream  of  helium  between  two  resistive  elements.  The  change  in 
cooling  of  these  elements  by  the  gas  stream  is  sensed  to  indicate  angular 

rate.  The  package  also  includes  the  required  electronics  (analog  type) ;  so  i 

all  that  is  required  is  a  ±15  V.D.C.  power  supply  and  a  voltmeter.  Output  ji 

of  the  device  is  ±6  V.D.C.  ;j 

The  three  Super jet  rate  sensors  used  during  this  evaluation  were  serial  ‘ 

numbers  0100355,  0100373,  and  0100381,  which  will  be  referred  to  as  serial 
numbers  355,  373,  and  381,  respectively.  A  drawing  describing  the  Super jet  i 

package  is  shown  in  Figure  B.2-1,  Appendix  A,  Part  B  of  this  report.  s 

1  . 

1.  I 

H 


The  Copperhead  program  roll  rate  sensor  specification  may  be  found  in 
Martin  Marietta  document  SPC10 200000-004. 


The  vendor  specifications  for  Superjet  are  listed  in  Table  2.1-1. 


2.1.2  Concept 

The  principle  of  operation  of  the  Super jet  may  be  most  readily  visualized 
by  referring  to  Figure  2.1-2.  As  illustrated  in  this  figure,  a  laminar  flow 
gas  jet  flows  with  an  average  velocity  Vj ,  from  a  nozzle  located  at  one  end  of 
the  case.  A  jet  position  sensor,  located  a  distance,  L,  from  the  nozzle  mouth 
is  used  to  detect  any  lateral  deflection,  y,  of  the  gas  jet  from  the  center 
position.  In  the  presence  of  an  angular  rate  UI,  along  the  input  axis  of  the 
case,  the  jet  will  be  deflected  away  from  its  normal  center  position  in  propor¬ 
tion  to  the  magnitude  of  the  rate,  and  in  a  direction  corresponding  to  the 
clockwise  or  counterclockwise  direction  of  the  angular  rate.  The  amount  of 
this  deflection  may  be  calculated  by  double  integration  of  the  Coriolis 
acceleration  of  the  jet  as  it  flows  toward  the  jet  position  sensor: 


y  -  2m,.  Vj 

Eq 

(D 

y  -  2ux  VjT 

Eq 

(2) 

y  -  Wj  V^T2 

Eq 

(3) 

At  the  position  sensor: 

y  -  Wj  VjT2-mI  LT-U  r2 

Eq 

(4) 

where  L  ■  V^T 


i 

i 

i 

j 
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Thus,  it  can  be  seen  from  the  above  equation  that  the  gas  jet  deflects  in 
proportion  to  the  input  angular  rate  perpendicular  to  the  axis  of  the  jet. 
Moreover,  the  deflection  is  proportional  to  the  product  of  the  length  of  the 
jet,  L,  and  the  transit  time  of  the  jet,  T,  or  to  the  length  squared  divided 
by  the  jet  velocity.  The  above  computation  is  based  on  small  angle  approx¬ 
imations  which  can  be  shown  to  be  valid  for  actual  Super jet  design  parameters. 

Constant  translational  velocities  of  the  sensor  in  any  direction  do  not 
cause  jet  deflections  relative  to  the  jet  position  sensor.  Translational 
acceleration  is  claimed  also  not  to  introduce  any  first  order  error  since 
the  laminar  gas  flow  jet  is  essentially  buoyantly  supported  within  the  free 
gas  space.  Acceleration  does  produce  density  gradients,  however,  which  may 
cause  second  order  errors.  These,  however,  are  claimed  to  be  an  order  of 
magnitude  smaller  than  comparable  errors  for  equivalent  mechanical  gyros. 

In  order  to  maintain  gas  jet  stability  and  produce  a  low  noise  signal, 
the  jet  must  be  kept  within  the  laminar  flow  regime.  This  is  achieved  by 
limiting  the  the  Reynolds  number  to  a  value  below  1,000.  Laminar  flow  is 
most  readily  produced  with  a  gas  having  a  low  density  and  high  viscosity 
since  Reynolds  number  is  proportional  to  density  and  inversely  proportional 
to  the  viscosity  of  the  gas.  Also,  from  the  standpoint  of  obtaining  maximum 
frequency  response,  it  is  desirable  to  have  the  gas  jet  velocity  as  high  as 
possible  consistent  with  laminar  flow  criteria.  Conversely,  it  should  be 
recalled  from  the  previous  equations  that  lateral  deflection  is  inversely 
proportional  to  the  velocity.  Thus,  the  selected  design  velocity  represents 
a  compromise  between  frequncy  response  and  sensitivity. 

Conversion  of  the  jet  deflection  into  an  electrical  signal  proportional 
to  the  input  rate  is  accomplished  by  symmetrically  mounting  two  temperature 
sensitive  resiscors  on  either  side  of  the  jet  stream  and  connecting  them  by 
means  of  a  bridge  circuit.  As  the  jet  deflects  to  the  left  or  right,  the 
differential  cooling  of  the  temperature  sensitive  resistors  produces  an  out¬ 
put  voltage  that  varies  linearly  with  input  rate,  over  a  limited  range  of 
angular  rate  input. 

2.2  Operational  Mode 

The  accuracy  of  the  roll  rate  sensors  does  not  change  under  any  of  the  two 
MPES  scenarios  considered. 

2.2.1  Four  Second  Scenario 

The  Superjet  rate  sensor  is  best  suited  for  this  scenario.  There  is 
virtually  no  shift  in  the  null  bias  for  this  short  time  frame.  It  is  known, 
however,  that  the  electronics  of  the  Superjet  package  is  not  temperature 
compensated  beyond  a  range  of  -25°  to  +145°F. 

2.2.2  Fifteen  Minute  Scenario 

The  null  bias  at  72°F  +5°F  has  a  shift  of  about  1  mv  over  a  15  minute 
period  which  is  equivalent  to  .166  degrees  per  second  rate,  which  was  indi¬ 
cated  by  observing  the  units  throughout  the  test  program.  Drift  test  data 
are  reported  for  one  mintue  periods,  in  Sections  3.1,  3.3,  3.4,  3.6  and  3.7. 
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2.3  Reliability 

The  only  moving  mechanical  part  in  the  Super jet  Angular  Rate  Sensor  is 
the  vibrating  pump  diaphragm.  This  diaphragm  consists  of  a  ceramic  piezo¬ 
electric  crystal  which  is  flexibly  mounted  around  its  periphery  and  has 
electrically  excited  faces  perpendicular  to  the  mounting  plane.  Stress  levels 
induced  under  normal  operating  amplitude  conditions  are  approximately  17 
percent  of  rated  fatigue  strength.  As  a  result,  the  crystal  may  vibrate 
indefinitely  without  limiting  the  life  of  the  sensor. 

Life  tests  on  five  experimental  models  have  exceeded  34,000  hours  each 
or  a  cumulative  total  of  over  170,000  hours  without  failure.  The  complete 
absence  of  wear  limited  components  in  both  the  jet  sensor  and  the  electronics 
has  made  it  possbile  to  attain  a  virtually  unlimited  unit  life. 

The  environmental  resistance  of  the  sensor  assembly  has  been  analysed 
for  a  broad  spectrum  of  vibration,  shock  and  acceleration  dynamic  conditions. 

The  Superjet  Angular  Rate  Sensor  is  exceptionally  tolerant  to  angular 
rate  overranging.  This  is  a  consequence  of  the  fact  that  overranging  does 
not  produce  an  internal  mechanical  force  on  stops,  gimbal  suspensions,  or 
spin  bearings  as  in  conventional  rate  gyroscopes.  Thus,  the  unit  will  re¬ 
cover  from  any  degree  of  overranging  without  degradation  of  performance. 

Electronic  oscillator  driver  and  bridge  output  amplifier  circuits  are 
extremely  simple.  Failure  rates  for  these  components  were  derived  from  MIL- 
HDBK-217A,  using  71°C  ambient  temperature  and  environmental  stress  factors 
for  manned  aircraft.  The  predicted  failure  rate  of  the  complete  circuitry 
totals  four  failures  per  million  hours,  or  an  equivalent  MTBF  of  250,000  hours. 
This  gives  an  operating  probability  of  success  0.999996. 

The  "Superjet''  roll  rate  sensor  is  currently  used  on  the  "Copperhead" 
program  which  is  a  cannon  launched  guided  projectile.  Early  reliability 
predictions  on  Copperhead,  for  the  roll  rate  sensor,  produce  the  following 
probability  of  success: 

Storage  Failure  <.9906 
Operating  Failure  <.9999995 

This  was  based  on  the  reliability  math  model  as  shown  in  Figure  2.3-1, 
(Reference:  Copperhead  (CLGP)  Reliability  (RAM-D)  Report,  Eleventh  Bimonthly, 
CK1  SRP  00801000-011,  Figure  1,  Page  151). 

2.4  Maintainability 

The  Superjet  rate  sensor  is  a  hermetically  sealed  unit  fabricated  by 
Hamilton  Standard.  There  are  no  outside  moving  parts  and  there  is  no  main¬ 
tenance  requirement.  If  there  is  a  malfunction,  on  the  Copperhead  program, 
the  sensor  is  replaced,  and  sent  back  to  the  manufacturer  for  refurbishment. 

2.5  Weight  and  Volume 

The  total  weight  of  the  Superjet  package  is  12.0  ounces  and  the  total 
volume  does  not  exceed  1.5"  x  3.5"  x  5".  Figure  2.5-1  shows  the  outline  of 
the  sensor  package. 


: IGURE  2.1-2  SUPERJET  ANGULAR  RATE  SENSOR  SCHEMATIC 
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SUPERJET  RATE  SENSOR  SPECIFICATION 
HAMILTON  STANDARD 


Weight  of  jet:  3.8  oz 

Weight  of  total  package:  12.0  oz 


Input  voltage: 


•j 

+15V  at  80  mA 
-15V  at  7  mA 


Rate  range:  500  deg/s 

Scale  factor:  Rate  -  6  mV/deg/s 

Angle  -  120  mV/deg 

Null  stability  -  +0.6  deg/s  (when  bias  is 
(absolute,  environment)  stored  during 

rates) 


Scale  factor  -  15% 

(absolute,  linearity,  environment,  and  symmetry) 


Linear  acceleration 

sensitivity:  0.02  deg/s/g 


Frequency  response: 


>40  Hz 


Input  axis  alignment:  <h  degree 


Environmental  capacity:  Temperature:  -250l?  to  +155°F 

Vibration:  7.6g  rms 
Shock:  lO.OOOg 


TABLE  2.1-1 
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COPPERHEAD  RELIABILITY  MATH  MODEL 


FIGURE 


MOllNTtMG 

SURFACE 


2.5-1 


SUPERJET  RATE  SENSOR 


NADC  80081-60 


3.0  PERFORMANCE  TESTS 


Three  Superjet  roll  rate  sensors  were  subjected  to  a  series  of  baseline 
tests  consisting  of  the  following: 

input  voltage  (volts) 
input  current  (amps) 

full  scale  range  at  2%  linearity  (degrees/seconds) 

hysteresis  (millivolts) 

threshold  (degrees/seconds) 

resolution  (degrees/seconds) 

output  drift  (degrees/seconds) 

ready  time  (seconds) 

null  offset  (add  after  initial  baseline  testing)  (millivolts) 

The  sensors  were  then  monitored  for  various  environmental  factors  which 
included  the  following: 

Sensitivity  to  acceleration  (degrees/second/G) 

Temperature  sensitivity  at  +165°F 
Temperature  sensitivity  at  -30°F 
Sensitivity  to  jerk  (a) 

Acoustic  sensitivity 
Vibration  environment 

A  majority  of  the  performance  testing  was  conducted  in  Martin  Marietta's 
Precision  Inertial  Laboratory.  The  acoustic  and  vibration  environments  were 
generated  in  the  Environmental  Test  Lab  of  the  Orlando  Division.  Barometric 
pressure  was  30.00  t  .08  in  Hg  throughout  the  test  program. 

A  Hewlett  Packard  9500  test  set  was  used  in  the  Inertial  Lab,  to  pro¬ 
gram  the  Genisco  1100-2  rate  table.  The  rate  table  was  wired  to  the  computer 
such  that  all  power  input  to  the  Super jet  test  unit  occurred  simultaneously. 
This  allowed  the  Super jet  sensor  to  experience  the  actual  procedure  involved 
during  a  real  ejection  situation. 


3.1  Baseline  Tests 


3.1.1  Test  Setup  and  Procedure 

Three  "Superjet"  rate  sensor  packages  were  tested  in  the  Precision 
Inertial  Laboratory  on  the  Genisco  series  1100-2  rate  table.  This  rate  table 
is  programmable  by  paper  tape  reader  or  automatic  test  set  for  automatic 
operation.  Speed  accuracy  is  0.01%;  the  table  servo  has  a  peak  torque  of  22 
ft. -lbs. 


The  Hewlett  Packard  9500A-145  test  set  was  used  to  program  the  rate  table. 

The  test  set  includes  a  Hewlett  Packard  HP2116C  computer  controlling  two  50- 
volt  and  two  100-VDC  programmable  power  supplies  as  well  as  five  non-programmabl 
20-ampere,  40  VDC  power  supplies  controlling  a  programmable  counter,  oscilloscope, 
a  volt-ohm  meter  and  a  modular  switch  for  control  of  these  devices. 
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Each  test  unit  was  centrally  located  on  the  rate  table  by  using  a  standard 
8"x8"x8"  test  cube  in  the  lab.  The  input  axis  of  the  sensor  coincided  with  the 
rotation  axis  of  the  rate  table. 

The  computer  in  the  test  set  was  programmed  to  increment  the  rate  table 
(usually  in  50  degree/second  increments)  to  the  maximum  counterclockwise  rate 
and  back  through  zero  to  the  maximum  clockwise  rate  and  back  to  zero  rate. 

The  actual  rate  and  output  of  the  sensor  was  recorded  at  each  rate  increment. 

Each  data  point  represented  an  average  of  40  readings  taken  within  approximately 
1.6  seconds  or  less.  The  maximum  rate  was  varied  by  50  degrees/second  intervals 
until  the  non-linearity  exceeded  +2%  of  full  scale,  as  calculated  using 
a  least-squares-f it  straight  line. 

The  output  drift  of  each  unit  was  measured  on  the  rate  table  with  the 
computer  programmed  to  give  a  readytime  plot,  wait  15  seconds  and  take  an 
average  of  40  readings  of  the  output,  and  repeat  for  a  one  minute  time  period, 
at  15  second  intervals.  This  was  done  for  rates  of  100,  200,  300,  400  and  500 
degrees/second. 

Threshold  and  resolution  was  derived  by  rotating  the  rate  table  from  0.0 
degrees/second  to  1.0  degrees/second  in  0.1  degree/second  increments.  And  5.0 
degrees/second  to  6.0  degrees/second  in  0.1  degree/second  increments,  respectively. 

A  test  schematic  for  the  baseline  test  is  shown  in  Appendix  A,  Figure  A. 2-1 
of  this  report. 

The  test  program  was  conducted  under  the  guidance  of  the  Test  Plan  (see 
Appendix  B)  prepared  by  Jerome  C.  Salmons,  November  1979  which  was  approved  by 
NADC  on  January  11,  1980.  A  detailed  procedure  for  the  baseline  tests  is 
shown  in  Appendix  A,  Part  A  of  this  report. 

The  algorithm  used  for  calculating  the  least-squares-f it  data  and  output 
drift  may  be  found  in  Appendix  C. 


3.1.2  Baseline  Test  Results 

The  scale  factor  was  computed  as  the  slope  of  the  least-squares-f it 
straight  line.  Percentage  error  from  both  fullscale  and  "ideal"  (actual  read¬ 
ing)  was  calculated  for  each  data  point . 

The  full  scale  rate  of  the  sensor  was  determined  by  the  _2Z  linearity 
error  requirement.  Hysteresis  values  for  clockwise  and  counterclockwise  rates 
were  calculated.  The  bias  shown  on  the  data  sheets  was  determined  as  the 
Y-intercept  of  the  least-squares-f it  straight  line. 

A  typical  plot  of  voltage  output  vs.  rate  is  shown  in  Figure  3. 1.2-1  for 
S/N  355.  Since  the  hysteresis  error  is  so  small  (.002%  of  full  scale)  the 
plot  is  a  straight  line.  This  figure  was  transposed  from  Table  3. 1.2-1.  The 
scale  factor  program  printouts  are  shown  for  all  three  serial  numbers  in 
Tables  3. 1.2-1  through  3.1.2-VI. 
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The  first  column  in  this  table  is  the  actual  rate  of  the  rate  table  as 
recorded  by  the  computer  with  an  accuracy  within  .01%.  The  second  column  is 
the  average  of  40  readings  taken  while  dwelling  at  a  known  rate.  The  third 
column  is  the  calculated  value  of  the  output  using  the  curve  fitting  techni¬ 
que  of  the  least  squares  fit  straight  line.  The  fourth  column  is  the  error 
of  the  particular  data  point  as  percentage  of  the  full  scale  rate  (from  the 
least  squares  fit  straight  line).  The  fifth  column  is  the  error  of  each 
data  point  as  a  percentage  of  the  corresponding  output  from  the  least  squares 
fit  straight  line.  A  test  summary  is  provided  at  the  bottom  of  each  table 
for  individual  evaluation. 

Tables  3.1.2-VII  through  3.1.2-IX  show  the  results  of  the  output  drift. 
The  first  reading  for  each  rate  input  is  the  output  value  after  15  seconds. 
The  next  reading  is  the  value  after  30  seconds.  The  third  and  fourth  read¬ 
ings  are  the  values  for  45  and  60  seconds  respectively.  The  third  column  is 
the  mean  divided  by  the  actual  rate.  This  was  used  to  evaluate  the  drift 
since  there  were  small  changes  in  rates. 

A  typical  readytime  plot  is  shown  in  Figure  3. 1.2-2.  Ready time  is 
defined  as  the  time  required  for  the  device  to  reach  95%  of  its  steadystate 
output  without  any  electronic  warmup,  at  any  rate. 

Threshold  and  resolution  for  the  "Superjet"  rate  sensor  was  found  to  be 
less  than  0.1  degrees/second.  The  actual  value  was  not  obtained  due  to  the 
limited  accuracy  of  the  equipment  used.  It  is  believed  that  for  the  maximum 
performance  escape  system,  a  threshold  and  resolution  of  0.1  degree  second 
for  this  device  will  not  impair  the  expected  system  performance  significantly 
The  specification  made  by  the  Copperhead  program  at  Martin  Marietta  called 
for  Superjet  threshold  and  resolution  to  be  0.03  degree/second  maximum. 

3.1.3  Data  Evaluation 

Baseline  test  data  for  the  three  Super jet  rate  sensor  packages  tested 
produces  the  following  worst  case  evaluation: 


1. 

Full  scale  rate 

at  +2%  linearity 

475  +75  degrees/second 

2. 

Scale  Factor 

.0061  +.0001  V/degrees/second 

3. 

Bias 

+.26  degrees/second 

4. 

Hysteresis 

+.56  degrees/second 

5. 

Threshold 

<.l  degrees/second 

6. 

Resolution 

<.l  degrees/second 

7. 

Ready time 

.068  second  maximum 

8. 

Drift 

+.55  degrees/second/minute  max. 

The 

values  for  each 

unit  may  be  evaluated  from  Table  3. 1.3-1  (baseline 

test  data)  and  Table  3.1.3-II  (baseline  drift  and  readytime  test  data). 


RATE  SENSOR  TEST  PROGRAM 
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DATE. 

2-18-80 

RUN. 

Initial  Baseline 

TEMP.  . 

72°F  50%RH 

355 

RATE 

(DEC/SEC) 

V  OUT 
(VDC) 

V  CALC 
(VDC) 

7  FS 

7.  IDEAL 

-49.989 

.2953 

.3057 

.342 

-3.418 

-99.8422 

.5898 

.609 

.628 

-3.147 

-149.639 

.88  73 

.9119 

.81 

-2.706 

-199.549 

1 .1873 

1  .2155 

.929 

-2.3  28 

-249.455 

1  .4913 

1.5191 

.915 

-1  .834 

-299.286 

1.7996 

1 .8223 

.746 

-1  .246 

-349.236 

2.1134 

2.1261 

.418 

-.598 

-399.008 

2.4332 

2.4289 

-  .143 

.179 

-448.893 

2.7598 

2.7324 

-.901 

1  .003 

-498.808 

3.093 

3.03  6 

-1.872 

1  .876 

-448.988 

2.7613 

2.733 

-.93 

1  .03  6 

-399.032 

2.4354 

2.4291 

-.21 

.263 

-349.182 

2.1163 

2 . 1  25  8 

.312 

-  .447 

-299.329 

1  .8029 

1  .8225 

.645 

-1.077 

-249.395 

1  .4945 

1.5188 

.796 

-1 .596 

-199.499 

1  .1 906 

1  .2152 

.808 

-2.025 

-149.69 

.8906 

.9122 

.711 

-2.3  75 

-99.7762 

.5929 

.6086 

.513 

-2.573 

-49.9797 

.2975 

.305  6 

.268 

-2.683 

49.8369 

-.2926 

-  .3016 

-.297 

-2.933 

99.7095 

-.5881 

-.605 

-.557 

-2.792 

149.539 

-.8862 

-.9084 

-.731 

-2.445 

199.43 

-1.1863 

-1.2116 

-.834 

-2.092 

249.322 

-1  .4899 

-1  .5152 

-  .83 

-1.664 

299.192 

-1 .7976 

-1 .8185 

-.687 

-1 .147 

349.056 

-2.11 

-2.1219 

-.3  92 

-  .562 

398.962 

-2.4282 

-2.4255 

.091 

.114 

448.81 4 

-2.7528 

-2.7287 

.791 

.882 

498.677 

-3.0835 

-3.0321 

1  .691 

1  .696 

448.862 

-2.7533 

-2.729 

.799 

.89 

398.921 

-2.4291 

-2.4252 

.126 

.158 

349.087 

-2.1114 

-2.1221 

-.35 

-.501 

299.178 

-1 .7988 

-1 .8184 

-.645 

-1.078 

249.3  74 

-1.4914 

-1.5155 

-.792 

-1.587 

199.459 

-1.188 

-1  .21 1 8 

-.784 

-1.966 

149.545 

-.888 

-.9082 

-.663 

-2.216 

99.7078 

-.5903 

-.605 

-.483 

-2.421 

49.8523 

-.2944 

-.3017 

-.24 

-2.409 

TEST  SUMMARY 

FULL  SCALE  RATE  (DEG/SEC) 
SCALE  FACTOR  (V/DEG/SEC) 
BIAS  (VOLTS) 

HYSTERESIS,  NEG  RATES  (VDC) 
HYSTERESIS,  POS  RATES  (VDC) 


:  500 

:  -6.03342E-03 
S  I.57557E-03 

:  -3.3  7982E-03  r 

:  2.23863E-03  ,  >  /  .  ,  / 

/  <L  /  /  /  ,' 

TEST  ENGINEERi^-fTCift  Ai 

''  ?  SO  '/  / 


TABLE  3. 1.2-1 


r 


RATE  SENSOR  TEST  PROGRAM  NADC  80081-60 

D ATE .  .  .V.1?^0. .  RUN ;cHW. S^Jpe 


TEMP, .  ???F. 

50%RH 

SER# 

355 

RATE 

V  OUT 

V  CALC 

7.  FS 

7.  IDEAL 

(DEG/SEC) 

(VDC) 

(VDC) 

-49.9388 

.2951 

.30  73 

.3  62 

-3 . 984 

-99.85 74 

.5896 

.6124 

.68 

-3.748 

-149.648 

.8863 

.91  68 

.908 

-3.339 

-1 99.549 

1.1858 

I .2219 

1  .072 

-2.953 

-249.487 

1  .4898 

1 .5271 

1.11 

-2.447 

-299.272 

1.7978 

1.8315 

1  .001 

-1.84 

-349.167 

2.1117 

2.1365 

.738 

-1.162 

-399.037 

2.4313 

2.4413 

.299 

-.412 

-448.851 

2 . 75  73 

2.7459 

-.34 

.416 

-498.805 

3.0903 

3.0512 

-1  .1  61 

1.28 

-548  .  73  7 

3.42993 

3.35652 

-2.183 

2.188 

-498.766 

3.0918 

3.051 

-1.213 

1  .338 

-448.95 

2.7598 

2.7465 

-  .3  98 

.488 

-399.057 

2.4343 

2.4415 

.212 

-.292 

-349.147 

2.115 

2.1364 

.635 

-1 

-299.296 

1  .8017 

1 .8316 

.889 

-1.634 

-249.444 

1  .4938 

1.5269 

.984 

-2.171 

-199.492 

1  .19 

l .2215 

.938 

-2.587 

-149.678 

.8899 

.91  7 

.804 

-2.956 

-99.8151 

.5927 

.6122 

.581 

-3.199 

-49.9625 

.2971 

.3074 

.305 

-3  .3  62 

49.8529 

-.2924 

-.3028 

-.3  09 

-3.41 

99.7061 

-.5876 

-.6075 

-.591 

-3.26 

149.584 

-.885 

-  .9124 

-.815 

-2.998 

199.444 

-  1  .  I  84  7 

-1.2172 

-.968 

-2.669 

249.349 

-1  .4881 

- 1 . 5223 

-1.018 

-2.245 

299.215 

-1  .7952 

-1  .8271 

-.949 

-1 .745 

349.153 

-2.1076 

-2.1324 

-.738 

-1.162 

398.94 

-2.4257 

-2.43  68 

-.328 

-.452 

448.792 

-2.7502 

-2.7415 

.259 

.318 

498.706 

-3.081 1 

-3 .0466 

1  .026 

1.131 

548.615 

-3.41805 

-3.35 169 

1.974 

1  .979 

498.693 

-3.0821 

-3.04  66 

1  .058 

1.167 

448.853 

-2.7519 

-2.7419 

.298 

.365 

398.968 

-2.4279 

-2.4369 

-.268 

-.37 

349.126 

-2.1103 

-2.1322 

-.652 

-1.027 

299.217 

-1.7979 

-1 .8271 

-.869 

-1  .596 

249.349 

-1.4906 

-1.5223 

-  .942 

-2.079 

199.481 

-1  .1872 

-1.21 75 

-.899 

-2.478 

149.5  78 

-  .8876 

-.9124 

-.73  9 

-2.716 

99.6536 

-.5902 

-.6072 

-.504 

-2.784 

49.84  72 

-.2943 

-.302  7 

-.251 

-2.766 

TEST  SUMMARY 

FULL  SCALE  RATE  (DEG/SEC):  550 
SCALE  FACTOR  (V/DEG/SEC):  -6.II309E-03 
BIAS  (VOLTS)  J  I.98895E-03 

HYSTERESIS,  NEG  RATES  (VDC):  -4.1  2464E-03  )  r  / 

HYSTERESIS,  POS  RATES  (VDC):  2.72226E-03  /  '  I  / 

TABLE  3.1.2— II  TEST  ENGINEER'S 

READY  V  /V  $° 


22 


RATE  SENSOR  TEST  PROGRAM 


NADC  80081-60 


READY 


2-18-80 


Inital  Baseline 


TEMP. . .?? . 

F  50%RH 

SER# , 

373 

RATE 

V  OUT 

V  CALC 

%  FS 

7.  IDEAL 

CDEG/SEC) 

(VDC) 

(VDC) 

-49.9477 

.2945 

.3058 

.461 

-3.69 

-99.766 

.5947 

.6122 

.712 

-2.853 

-149.737 

.8985 

.91  96 

.85  6 

-2.288 

-199.612 

1 .2061 

1 .2263 

.823 

-1  .65 

-249.448 

1  .519 

1 .5328 

.563 

-.904 

-299.355 

1 .83  79 

1 .83  98 

.078 

-.105 

-349.235 

2.1641 

2.1466 

-.711 

.815 

-399.093 

2.4978 

2.4532 

-1.814 

1  .818 

-349.206 

2.1648 

2.1464 

-.748 

.85  7 

-299.35 

1  .8391 

1 .83  9  8 

.027 

-.03  6 

-249.453 

1 .5206 

1  .5329 

.501 

-.803 

-199.555 

1 .2079 

1  .226 

.734 

-1.471 

-149.71 

.9006 

.9194 

.765 

-2.044 

-99.8404 

.5966 

.6127 

.656 

-2.63 

-49.9325 

.2957 

.3058 

.41 

-3.28 

49.8582 

-.3034 

-.308 

-.187 

-1  .5 

99.7501 

-.6034 

-.6149 

-.467 

-1.873 

149.591 

-.9055 

-.9214 

-.645 

-1 .725 

199.483 

-1.21 1  1 

-1 .2282 

-.696 

-1.395 

249.359 

-1  .521 

-1.535 

-.568 

-.912 

299.221 

-1 .8359 

-1  .8417 

-.233 

-.312 

349.141 

-2.1575 

-2.1487 

.359 

.411 

399.028 

-2.4857 

-2.4555 

I  .226 

1  .229 

349.109 

-2.1581 

-2.1485 

.39 

.446 

299.222 

-1  .8371 

-1.8417 

-.188 

-.251 

249.374 

-I .5221 

-1.5351 

-.53 

-.85 

199.539 

-1 .2126 

-1.2286 

-.652 

-1.307 

149.561 

-.9074 

-.9212 

-.563 

-1.505 

99.71 79 

-.6047 

-.6147 

-.406 

-1.628 

49.8778 

-.3043 

-.3081 

-.154 

-1  .234 

TEST  SUMMARY 

FULL  SCALE  RATE  CDEG/SEC): 
SCALE  FACTOR  (V/DEG/SEC) 
BIAS  (VOLTS) 

HYSTERESIS,  NEG  RATES  (VDC) 
HYSTERESIS,  POS  RATES  (VDC) 


400 

-6.1503  7E-03 
-1  .35  492E-03 
-2  .08056E-03 
1  .842I4E-03 


/) 


TEST  ENGINEE^^<^//../hy./' 

-U  rr?o 


TABLE  3.1.2-III 


23 


RATE  SENSOR  TEST  PROGRAM 


NADC  80081-60 


DATE  2-18-80  ^  Inital  Baseline 


TEMP  72  .F 

50%RH 

SER# 

373 

RATE 

V  OUT 

V  CALC 

Z  FS 

7.  IDEAL 

(DEG/SEC) 

(VDC) 

(VDC) 

-49.9608 

.2946 

.3096 

.538 

-4.849 

-99.8506 

.5953 

.6187 

.837 

-3.771 

-149.648 

.8998 

.  92  72 

.98 

-2.948 

-199.546 

1 .2078 

1  .23  63 

1 .022 

-2.305 

-249.431 

1  .5213 

1  .5453 

.861 

-1.554 

-299.318 

1  .8406 

1 .8543 

.492 

-.74 

-349.196 

2.1668 

2.1633 

-.124 

.16 

-399.035 

2.5006 

2.4  721 

-  1 .024 

1.154 

-448.954 

2.8432 

2.7813 

-2.22 

2.225 

-399.108 

2.5015 

2.4725 

-1.041 

1  .1  73 

-349.235 

2.1677 

2.1635 

-.15 

.193 

-299.368 

1.8417 

1  .8546 

.464 

-.697 

-249.512 

1  .5225 

1  .5458 

.834 

-1.504 

-199.587 

I  .2095 

1  .2365 

.969 

-2.186 

-149.759 

.901  7 

.9278 

.939 

-2.822 

-99.8219 

.5975 

.6185 

.754 

-3.398 

-49.9438 

.2961 

.3095 

.482 

-4.339 

49.8885 

-.3035 

-  .3089 

-.194 

-1.746 

99.7585 

-.6037 

-.61  79 

-.509 

-2.295 

149.572 

-.9061 

-.9265 

-.728 

-2.191 

199.422 

-1  .2117 

-1  .2353 

-.845 

-1.937 

249.369 

-1.5219 

-1.5447 

-.81  7 

-1.474 

299.209 

-1  .8371 

-1  .8534 

-.585 

-.88 

349.117 

-2.1588 

-2. 1626 

-.135 

-.174 

398.963 

-2.4875 

-2.4714 

.577 

.651 

448.943 

-2.8236 

-2.781 

1  .529 

1  .532 

399.009 

-2.488 

-2.4  717 

.587 

.662 

349.112 

-2.16 

-2.1626 

-.092 

-.118 

299.219 

-1  .8384 

-1 .8535 

-.542 

-.815 

249.379 

-1.5232 

-1.5447 

-.773 

-1  .3  95 

199.412 

-1  .2134 

-1  .235  2 

-.783 

-1.768 

149.654 

-.9078 

-.927 

-  .688 

-2.07 

99.7332 

-.6049 

-.6177 

-  .458 

-2.066 

49.8699 

-.3044 

-.3088 

-.158 

-1  .423 

TEST  SUMMARY 

FULL  SCALE  RATE  (DEG/SEC) 
SCALE  FACTOR  CV/DEG/SEC) 
BIAS  (VOLTS) 

HYSTERESIS,  NEG  RATES  (VOC) 
HYSTERESIS,  POS  RATES  (VDC) 


A50 

-6,1  94  78E-33 
1  .141  96E-04 
-2.  J3492E-03 
1  .65  558E-33 


K  (  ' 

TEST  ENGINEER.' V 


TABLE  3. 1.2 -IV 


RATE  SENSOR  TEST  PROGRAM 


NADC  80081-60 


DATE  2-21-80  ....  Run^Initial  Jtaseline 


TEMP .  . .  ??° 

F  50%RH 

SER# , 

381 

RATE 

V  OUT 

V  CALC 

7.  FS 

7.  IDEAL 

(DEG/SEO 

(VDC) 

(VDC) 

-49.9772 

.2977 

.3086 

.323 

-3.555 

-99.7863 

.594 

.6153 

.626 

-3.453 

-149.725 

.8933 

.9227 

.868 

-3.189 

-199.543 

1 . 1 952 

1 .2294 

1  .008 

-2.777 

-249.421 

1  .501  1 

1 .5364 

1  .042 

-2.298 

-299.279 

1 .81 15 

1.8433 

.94 

-1.728 

-349.155 

2.1272 

2.1504 

.684 

-1.078 

-399.025 

2.4486 

2.45 74 

.259 

-.357 

-448.908 

2.7762 

2.7645 

-  .346 

.424 

-498.769 

3.1088 

3  .0714 

-1.103 

1  .216 

-548.666 

3.44492 

3  .3  7865 

-1 .95  7 

1  .962 

-498.778 

3.1093 

3  .0715 

-1.117 

1  .232 

-448.879 

2.7775 

2.7643 

-  .391 

.479 

-399.065 

2.4508 

2.4576 

.202 

-.278 

-349.214 

2.1299 

2.1508 

.617 

-.971 

-299.287 

1 .8144 

1 .8434 

.85  7 

-1  .5  76 

-249.445 

1  .504 

1  .5366 

.962 

-2.121 

-199.527 

1.1979 

1.2293 

.927 

-2.555 

-149.715 

.8959 

.9226 

.789 

-2.898 

-99.7643 

.5962 

.6151 

.559 

-3.081 

-49.9782 

.2985 

.3086 

.3 

-3.305 

49.8389 

-.2951 

-.3059 

-.316 

-3.49 

99.7213 

-.5926 

-.6129 

-.602 

-3.318 

149.615 

-.8923 

-.9201 

-.821 

-3.019 

199.41 

-1  .1942 

-1 .2266 

-.958 

-2.643 

249.344 

-1 .5001 

-1.534 

-1.003 

-2.212 

299.168 

-I .8101 

-1 .8408 

-.907 

-1.667 

349.094 

-2.1251 

-2.1481 

-.678 

-1.069 

398.914 

-2.4456 

-2.4548 

-.271 

-.374 

448.85 

-2.772 

-2.7622 

.289 

.355 

498.659 

-3.1036 

-3 .0688 

1  .026 

1 .131 

548.515 

-3.4391  6 

-3.3757 

1  .874 

1  .879 

498.693 

-3.1043 

-3 .069 

1  .042 

1.149 

448.814 

-2.7736 

-2. 762 

.344 

.422 

398.953 

-2.4482 

-2.455 

-.202 

-.279 

349.129 

-2.1276 

-2.1483 

-.612 

-.963 

299.188 

-1 .8123 

-1 .8409 

-.843 

-1  .549 

249.324 

-1.5023 

-1.5339 

-  .932 

-2.056 

199.447 

-I  .1964 

-1 .2269 

-.899 

-2.478 

149.654 

-.8944 

-.9203 

-.764 

-2.809 

99.7027 

-.5945 

-.6128 

-.542 

-2.989 

49.8288 

-.2965 

-  .3058 

-.2  74 

-3.028 

TEST  SUMMARY 

FULL  SCALE  RATE  (DEG/SEC ):  550 
SCALE  FACTOR  (V/DEG/SEC):  -6.I56I0E-03 
BIAS  (VOLTS)  :  9.52902E-04 
HYSTERESIS,  NEG  RATES  (VDC):  -2.85959E-03 
HYSTERESIS,  POS  RATES  (VDC)s  2.57397E-03 

TABLE  3.1.2-V  TEST  ENGINEER* 


7  ?! 


RATE  SENSOR  TEST  PROGRAM 
r  2-21-80 


Initial  Baseline 


NADC  80081-60 


TEMP. . . 7?° 

F  50%RH 

SE/?#, 

381 

RATE 

V  OUT 

V  CALC 

7.  FS 

7. 

(DEG/SEC) 

(VDC) 

(VDC) 

-49.9646 

.2978 

.3105 

.342 

- 

-99.8151 

.5948 

.6193 

.659 

-149.69 

.8941 

.9282 

.917 

-199.492 

1 .1965 

l  .23  66 

1.08 

-249.402 

1  .5028 

1  .5457 

1.155 

•  ; 

-299.306 

1 .8132 

l .8548 

1.12 

-349.142 

2.1292 

2.1 635 

.921 

- 

-398.988 

2.4506 

2.4722 

.582 

- 

-449.006 

2.7779 

2.782 

.11 

- 

-498.82 

3 . 1 1 05 

3.0905 

-.538 

• 1 

-548.624 

3.44725 

3  .3  9903 

-  1 .298 

i 

-598.524 

3.78638 

3 .70809 

-2.107 

2 

-548.659 

3 .44843 

3  .39925 

-1.324 

1 

-498.79 

3.1123 

3.0903 

-.591 

• 

-448.879 

2.7802 

2.7812 

.027 

- 

-399.103 

2.4531 

2.4729 

.532 

- 

-349.137 

Z.1316 

2.1634 

.858 

- 

-299.338 

1  .8155 

1.855 

1  .064 

- 

-249.424 

1  .5052 

1 .5459 

1  .095 

-199.524 

1 .1991 

1.23  68 

1.015 

- 

-149.666 

.8963 

.928 

.853 

- 

-99.8218 

.5965 

.6193 

.613 

- 

-49.9053 

.2987 

.3101 

.308 

- 

49.8445 

-.2957 

-.3077 

-.321 

• 

99.7399 

-.5934 

-.6167 

-.627 

- 

149.561 

-.8934 

-.9253 

-.859 

- 

199.42 

-1.1955 

-1 .2341 

-1  .039 

- 

249.337 

-1.5016 

-1  .5432 

-1.12 

- 

299.178 

-1  .812 

-1 .8519 

-1.075 

- 

349.044 

-2.18.74 

-2.1608 

-.899 

- 

398.884 

-2.4478 

-2.4695 

-.583 

- 

448.799 

-2.7745 

-2.7786 

-.111 

- 

498.743 

-3.1059 

-3 .088 

.484 

• 

548.62 

-3.44174 

-3.39681 

l  .209 

1 

598.466 

-3.77955 

-3.70554 

1  .992 

1 

548.562 

-3.4427 

-3.39646 

1  .244 

1 

498.721 

-3. 1075 

-3.0878 

.529 

• 

448.857 

-2.7759 

-2.779 

-.083 

• 

398.899 

-2.4497 

-2.4696 

-.533 

- 

349.051 

-2.1292 

-2.1 608 

-.851 

- 

299.198 

-1.8139 

-1.8521 

-1.027 

- 

249.344 

-1 .5038 

-1.5433 

-1.062 

- 

199.464 

-l .1977 

-1.2343 

-.986 

149.632 

-.8952 

-.925  7 

-  .822 

99,6367 

-.5952 

-.6161 

-.563 

49.8377 

-.2969 

-.3076 

-  .288 

7.  IDEAL 


2.245 
1  .583 
.875 


.8 

1.475 
2.132 
2.635 
3  .053 


3.87 
3.772 
3.444 
•3 . 1  26 
-2.694 
2.156 
1  .546 
.877 
.149 
582 


636 
.111 
.802 
1  .463 
2.06 
2.556 
2.966 
3.296 
3  .3  88 
3.47 


TEST  SUMMARY 

FULL  SCALE  RATE  (DEG/SEC):  600 
SCALE  FACTOR  (V/DEG/SEC):  -6.19356E-03 
BIAS  (VOLTS)  :  1.04026E-03 
HYSTERESIS,  NEG  RATES  (VDC):  -2.58541E-03 
HYSTERESIS,  POS  RATES  (VDC):  2.23064E-03 
TABLE  3. 1.2- VI 

TEST  ENGINEE 


'  / 

/I 


So 


26 


1 


RATE  SENSOR  PROGRAM: 

DATE...?-:  19-8? . 

TEMP. .  if.7. . . .  .5.°.Z.R? 


OUTPUT  DRIFT 
RUN.WftU£mWPe 

SER#...?55 . 


NADC  80081-60 


i 

.! 


OUTPUT  DRIFT 

IN  15  SEC 

INTERVALS 

TIME 

RATE 

MEAN 

SCALE  FACTOR 

(SEC) 

(DEG/SEC) 

<  VDC  ) 

(VOLTS/DEG/SEC) 

15 

99.8056 

.592772 

5.93  92  7E-03 

30 

99.8325 

.59322 

5 .9421 5E-03 

45 

99.8305 

.59357 

5 . 945  78E-03 

60 

99.8634 

.594153 

5 . 94966E-03 

15 

199.592 

1.18991 

5.961 72E-03 

30 

199.557 

1 .19068 

5. 96663 E- 03 

45 

199.567 

1 .19153 

5.97059E-03 

60 

199.59 

1.19221 

5 . 9733  0E-03 

15 

299.339 

1 .80431 

6.02766E-03 

30 

299.342 

1 .80549 

6.03 154E-03 

45 

299.337 

1 .80621 

6.03  404E-03 

60 

299.318 

1 .80705 

6 .03  723E-03 

15 

399.056 

2.44222 

6.1  1999E-03 

30 

399.09 

2.44294 

6.121 26E-03 

45 

399.065 

2.44408 

6. 1 2452E-03 

60 

399.112 

2.44519 

6. 1265  RE-03 

15 

498.868 

3.10689 

6.2278BE-03 

30 

498.909 

3.1081 

6.229R0E-03 

45 

498.824 

3.10925 

6.233 I6E-03 

60 

498.847 

3.11066 

6.23569E-33 

READY 

•  (  /  j 

» 

ft 

8> 

Shown  are  for  t  “ 

15,  30,  45,  and  60  seconds 

for  each  of  five  nominal 

rate 

Inputs  of  100,  200, 

300,  400,  and  500  degrees /second. 

TABLE  3. 1.2- VII 


27 


NADC  80081-60 


READY 


RATE  SENSOR  PROGRAM:  OUTPUT  DRIFT 


RATE  .  .  ?Tl9-89 . 

RUN. 

Initial  Baseline 

TEMP.  jt°.i .  .  WWi  .  . 

SER# 

373 

»  • 

OUTPUT  DRIFT 

IN  15  SEC 

INTERVALS 

RATE 

MEAN 

SCALE  FACTOR 

(DEG/SEC) 

CVDC) 

(VOLTS /DEG /SEC 

99. 81 12 

.591919 

5 .9303  9E-03 

99.864 

.592952 

5 .93  7  6  0E-03 

99.8498 

.593578 

5.94471E-03 

99.8284 

.594043 

5.95064E-03 

199.589 

1  .20507 

6.03772E-03 

199.578 

1 .20608 

6.0431 6E-03 

199.581 

1 .20674 

6.04  63  8E-03 

199.538 

I .20752 

6.05  156E-03 

299.308 

1 .84101 

6. I5090E-03 

299.316 

1 .84205 

6.15420E-03 

299.338 

1 .8429 

6. 1565  9  E-  03 

299.338 

1 .84376 

6. 15946E-03 

399.1 

2.50633 

6.27997E-B3 

399.1 15 

2.50797 

6  .28383  E-03 

399.072 

2.50887 

6.28676E-03 

399.079 

2.50979 

6  .2889SE-03 

498.88 

3.203  76 

6.421 91 E-03 

498.89 

3.20515 

6.42456E-03 

498.908 

3.20679 

6.42761 E-03 

498.927 

3.20789 

6.4295 8E-03 

TABLE  3.1.2 -VIII 


am*. 
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RATE  SENSOR  PROGRAM:  OUTPUT  DRIFT 


NAD C  80081-60 


DATE  .  .  »  2-W-80 .  ftutJ  .Initial  JBaseline 

TEMP .  . .  502RH. .  SER#  .  . .  M  . . 


OUTPUT  DRIFT 

IN  15  SEC 

intervals 

RATE 

MEAN 

SCALE  FACTOR 

(DEG/SEC) 

0/DC) 

(VOLTS /DEG/SEC 

99.8467 

.592919 

5.93829E-03 

99.7802 

.593474 

5 .94781 E- 03 

99.8533 

.593904 

5.94777E-03 

99.7711 

.594278 

5 .95642E-03 

199.599 

1 .19523 

5 .9881 7E-03 

199.61 

1 .19608 

5.99208E-03 

199.599 

1 .19674 

5 .9  95  73E-03 

199.583 

1 .19772 

6.001 13E-03 

299.316 

1 .81507 

6.06406E-03 

299.346 

1 .81605 

6.06674E-03 

299.359 

1 .81723 

6.07042E-03 

299.322 

1 .81789 

6.07336E-03 

399.073 

2.45741 

6.15779E-03 

399.069 

2.45848 

6. 1  6053 E- 03 

399.103 

2.45948 

6.1 6253E-03 

399.071 

2.46072 

6.1661SE-03 

498.804 

3.12312 

6.261 22E-0S 

498.83 

3.12489 

6.26444E-03 

498.83 

3.1261 

6.26687E-03 

498.859 

3.12645 

6.26720E-03 

TABLE  3.1.2  -IX 


TIME  (SECONDS) 


FIGURE  3. 1.2-2 
TYPICAL  READYTIME  PLOT 


S/N  355  S/N  373 


NADC  80081-60 


3.2  Acceleration  Sensitivity 


3.2.1  Test  Setup  and  Procedure 

The  "Superjet"  rate  sensors  (one  at  a  time)  were  mounted  on  the  Genisco 
model  1100-2  rate  table  in  the  Precision  Inertial  Laboratory.  The  rate  table 
was  again  controlled  by  the  Hewlett  Packard  9500A  test  set.  The  scale  factor 
test  program  (see  Section  3.1)  was  used  and  a  maximum  rate  of  500  degrees/ 
second  was  used  as  a  baseline.  The  rate  sensors  were  subjected  to  constant 
accelerations  in  each  direction  along  the  three  mutually  perpendicular  axes, 
(See  Figure  B.2-1  in  Appendix  A). 

The  X  and  Y  axes  were  accelerated  with  the  input  axis  or  2  axis  of  the 
sensor  parallel  to  the  rate  table  spin  axis.  The  Z  axis  was  accelerated  with 
the  X  axis  or  jet  axis  parallel  to  the  rate  table  spin  axis. 

The  acceleration  tests  were  conducted  per  Appendix  A  Part  B  of  this  test 
report.  The  tests  deviate  from  the  test  plan  (Appendix  B)  for  which  the 
desired  maximum  acceleration  level  was  30g. 

Due  to  the  saturation  of  the  "Super jet"  exceeding  a  2%  error  beyond  500 
degrees /second,  the  maximum  acceleration  applied  was  4.74g  which  is  equiva¬ 
lent  to  a  rate  of  500  degrees/second. 

The  orientation  of  Super jet  while  subjected  to  acceleration  was  made  to 
be  rate  sensitive.  The  manufacturer  performed  acceleration  tests  with  the 
Superjet  oriented  to  be  rate  in-sensitive.  The  performance  of  the  "Maximum 
Performance  Escape  System"  depends  on  the  g-sensitivity  in  any  direction  of 
acceleration,  where  the  worst  case  appears  to  be  a  rate  sensitive  orientation. 


3.2.2  Test  Results 

By  using  the  scale  factor  test  program,  the  voltage  output  of  the  "Super¬ 
jet"  was  recorded  at  250  and  500  degrees  per  second.  This  was  done  for  six 
different  orientations  at  a  zero  arm  and  approximately  a  twenty-four  inch  arm. 
The  data  used  for  the  X  and  Y  axis  at  the  zero  arm  was  obtained  from  the 
baseline  post  acoustic  test  results,  (see  Tables  3. 5. 2-1,  IV  and  V).  Tables 
3. 2. 2-1  through  3.2.2-XXI  represent  data  obtained  during  testing  for  each 
axis  accelerated.  Using  the  underlined  values,  Table  3.2.2-XXII  was  constructed 
for  evaluation. 


34 


READY 


a 


PATE  5EPS0P  TEST  PROGRAM 

NADC  80081 

nftTr  3-*28-80 

Rllt!. 

+X  R-24 

in. 

TEMP .  .  72°F 

50XRH 

SER4 

355 

PATE 

V  OUT 

V  CALC 

3  FS 

::  ideal. 

(PEG/SEC) 

(VPC) 

(  VPC  ) 

-5.3.  0430 

.3045 

.3  149 

.334 

-3.334 

-99.001 1 

.6065 

.606 

.607 

-3.14 

-149.013 

.91  15 

.  93  70 

.040 

-0.01 

-199.697 

1 .01 90 

1  .0490 

-0.4 

-P.49 . 6  P.4 

1.531 4 

1  .5600 

.940 

-1 .006 

-P99.477 

1 .0405 

1  .0  70 

.  753 

-  1  . 05  0 

-349 .399 

0.1 715 

0. 1037 

.3  91 

-.56 

-399.313 

0.5005 

0.4953 

-.160 

.01 

-449.180 

0.0360 

0.0CC6 

-  .<54  7 

1  .  J54 

-499.393 

3 . 1 704 

3 .1 100 

-  1 .909 

1  .933 

-449.P4S 

0 . 03  7 

0.037 

-  .96 

t  .,  69 

-399.004 

0.5 319 

0.4  95  1 

-  .0  1  0 

.0  73 

-349. 36S 

0.1 730 

0.1035 

.33 

-  .  4  73 

-P99.517 

1 .8500 

1 .0703 

.6!  0 

-1  .!4<- 

-049.503 

1  .534 

1 .5636 

.05  0 

-  I  .  70  7 

-199.715 

1  »  P°  1  f> 

1 .0493 

.079 

__  o  o 

<  •  <  ■ 

-1 49.770 

.914 

.93  75 

.756 

_  o  r  ori 

-99.0777 

.  630  6 

.606 

.559 

-0.797 

-5.1,31 

.3355 

.3147 

.0^5 

-0.94r- 

49. 7003 

- .  rf1  ? 

-.3303 

-  #  p  Q  r> 

»  p  #  O  0) 

99.6007 

-  .631-5 

-  .6197 

-  .5  70 

-0.067 

149.577 

-.9373 

-.931 0 

-.767 

-0.565 

1 99.439 

-1  .01^9 

-  1 .0405 

-  .005 

-0.010 

04  9,349 

-1  .5066 

-1  .5541 

-.079 

-1  .763 

099,046 

-1.0409 

-1 .0655 

-.706 

-1.013 

349.175 

-0.1643 

-0.1 770 

-.414 

-  .593 

399  ,  .104 

-0.4913 

-0.4003 

.090 

.100 

440.94 

-0.005 

-0.0 

.031 

r>  f}o 

4^0 , 1 

-3 . 1 65 

-3.1114 

1  .715 

i  .7- 

440.00 

-0.0064 

-  0 . 7  °  9  7 

.05  0 

.c5  6 

399,051 

-0.4933 

-0.4006 

.150 

.191 

349.133 

-0. 1666 

-0.1 77 

-  .334 

-.4  70 

p  Cl  c  p  o  c. 

-  1  .044° 

-  1  .0654 

-  .65  7 

-1  .09:> 

P.  49 . 4.17 

-1  .5090 

-1  .5544 

-.037 

-1 .61: 

1 °9 .456 

-1  .01 75 

-  1 .0406 

_  0*0 
•  1  1  1  » 

-0.01 1 

149.571 

- .9395 

-.9310 

-  .  695 

-0.3  04 

- .6330 

-.6190 

-.511 

-0.564 

49.71,56 

“  •  3  K>  w  1 

-  .3003 

-.06! 

-0.601 

TEST  SUMMARY 

FULL  SCALE  PATE  (PEG/SEC): 
SCALE  FACTOR  < V/PUG/SEC ) : 

DIAS  O'OLTS)  •* 
HYSTERESIS,  PEG  PATES  (VPC): 
HYSTERESIS,  I’OS  PATES  (VPC): 

HULL  OFFSET  (VPC): 


TABLE  3. 2. 2-1 


530 

-s.P4P60r.-03 
P. 50045 E-03 
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rate  sensor  test  program 


NADC  80081-60 


DATE  .^?^8r.8P. . 

run..-?;. 

temp.'.??°.f  ..5QW,. 

SER*  .  .  .2S5. . 

RATE 

V  OUT 

V  CALC 

3  FS 

3  IDEAL 

(DEG/SEC) 

( VDC ) 

C  VPC  ) 

-53.3185 

.333  6 

.3  1  4  9 

.3  61 

-3 .613 

-95.873? 

.6355 

.  6850 

.653 

-3.P7P 

-149.773 

.9 1  Op 

.937! 

.863 

—  O  r*  no 
<■  •  1  ‘  f  • 

-19P.C4? 

1  .P.1P1 

1  .P.481 

.968 

-P.41 

-34? . 61 

1  .53 

1  .5597 

.953 

-1.8  )? 

-P.99.461 

1  . 04  74 

1 .8736 

.745 

-1 .844 

-349.388. 

P.169P 

8.188 

.41  1 

-  .6  88 

-399.31 6 

P.49P 

P.4934 

-.146 

•  1°3 

-44? . 1 31 

P.8333 

P.884 

-  .93  8 

1  .  V)4 

-49? .393 

3.174S 

3.1157 

-1 .893 

1  .  896 

-449.PSP 

P  .  S3  4  V 

P.835 

-  .55P 

1  .36 

-3P?.PC 

P.  .5335 

P.4  93P 

-  .8.3  4 

.P‘13 

-349.45 

P. .  1  73 

P.l 8P4 

.338 

-.433 

-P99.5 

1  .851 

1 .8739 

.  63  7 

-1.3  64 

-849.57 4 

1  .5347 

1  .55r'5 

.798 

-1 .5?” 

-1  9? .61 

1  .88.86 

1  .8483 

.  Op  6. 

•  «-* c  ■  • 

-149.75 

.9146 

.  93  75 

.  78  5 

_  /,  r>  0 

f  ■  •  *<  '  •'  • 

-99.354 

.6394 

.685  7 

.583 

-  P  .  6  p  1 

-49.9917 

.3361 

.3  1  4  0 

.877 

- P . 778 

49.78.:.'; 

-  .PPf'3 

-.33  75 

-  .894 

_  0  r>r  r 
'  •  •  • 

99.7146 

-  .  6  A 1 3 

-  .618? 

-.5  64 

- **> 

.  .  •  '  K  ’ 

149. 533 

-  .936P 

-.76 

-8.54 

I 99.444 

-1  .1:1  41 

-1  .84  ■? 

-  .85? 

-P.154 

349.366 

-1  .58.58 

-1  .5  5P3 

-.85 

-1.734 

P.99.0 

"1  •  *  >A  1 

-1  .863  7 

-.718 

-1.197 

34  9.1:31 

-p.  1 6pi: 

-P.l 751 

-.-'il3 

-.591 

399.341 

-8.4887 

-P.4858 

.096 

.IP 

449.38.6 

-P.8P.1  7 

-P.7975 

.777 

.866 

AOO 

*• *  ('  •  ■  *  *> 

-3 .1636 

-3.1887 

1  .668 

1  .666 

4  40.9<>5 

-P.SP.P9 

-P.79  71 

.  SP  6 

.98 

399.1 1 1 

-P.4934 

-P.4S6P 

.136 

.  1  7 

349.165 

-P.1645 

-P. 1 747 

-  .386 

-  .  A  r  7 

P.99  .249 

-1 .8436 

-  1.8634 

-.635 

-1.36 

849.448 

-  1  .  58.88 

-1  .55P7 

-  .786 

-1  .575 

199.533 

-1  .PI  68 

-1 .8413 

-.785 

-1 .968 

149,631 

-  .938? 

-  .9301 

-  .678 

-P.P65 

99.66P1 

-.633? 

-.6186 

-  .  4  78. 

-8.3  68 

49.8181 

- .3334 

•  77 

-.834 

-8.353 

READY 


TEST  Sill1 MARY 

FULL  SCALE  RATE  (Pi'.G/SEC) 
SCALE  FACTOR  (V/DEG/SEC) 
3 I AS  C VOLTS) 

HYSTERESIS,  iiEG  RATES  (VPC) 
HYSTERESIS,  i’OS  HATES  C  VDC ) 
.  (ILL  OFFSET  (VDC) 


TABLE  3.2.2-XI 


-6.P3678E-33 
P.968A4E-33 
-a  .c-‘,s7s;:-c.3 
?..s  75  p.p  !•>..$ 

3.501  'is.:-  Jo 
TEST  nrCIIIEE 
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'>v. 


c/5  w 


u atl;  gecsor  test  program 


NADC  80081-60 


HATE .  y. . . . 


RUf-'.Ttt . .  .*-.2*.  in- 


TE  UP .  (7.2.°.F 

SCR* 

•  •  •  •  • 

•  •  • 

RATE 

V  OUT 

V  CALC 

Z  FS 

7.  I PEAL 

(ME C/SEC) 

(VPC) 

(  VPC  ) 

-5.).  001 

.3033 

.3136 

.33  2 

_  7  7  0  7 

O  •  »■>  f  .» 1 

.P 1  A? 

.6044 

.623  3 

.  624 

-3 . 1  2? 

-149.3 

.93  7? 

.933? 

.33  7 

-2.794 

-199.656 

1  .2143 

1 .2437 

•  94T 

-2.3  74 

-249.5  73 

1 .5P5P 

1  .554 

.  92  6 

-1.855 

-POO  .35 

1 .34  ip 

1 .8634 

.  725 

-1 .21 1 

-349.34 

P.1615 

2.1 74! 

.403 

-.5  77 

-399.206 

P.4394 

2.434 

-.1  73 

.21  7 

-449.203 

P .3234 

2.7943 

-  .921 

1  .025 

-499.022 

3.1643 

3 . 1 044 

-1 .926 

1  .93 

-XTTTTTTri 

2  .  o246 

2.7943 

-.975 

1  .325 

-399.226 

P.49I P 

2.434  1 

_  non 

.285 

-34? .3  73 

P.1642 

2. 1 743 

.3  24 

-.4  64 

-POP .40? 

1 .3434 

1  .86.'i2 

.672 

-1.121 

-249.552, 

1 .5231 

1  .553? 

.  83  1 

-1.665 

-1 9? .CSC 

1  .21 73 

1 .243? 

.  35  6 

-2.144 

- 1 4? .03 

.91«)7 

.  93  4  1 

.752 

-2.51  1 

C'S 

.6064 

.623  2 

.5  6 

-2.802 

-4? .  P9P9 

.3043 

.3135 

.29  7 

-2.968 

49.7981 

_  OO  <■' 

• t  •- 

-.3467 

-.23 

-2.312 

99.6316 

- .5??r 

-  .6164 

-  .53  6 

-2.629 

149.556 

-  .  9  73  7 

-.9267 

-  .  74  I 

-2.4  76 

199.45P 

-1  .2142 

-1.2363 

-.858 

-2.151 

P.49.334 

-1  .5  P. 53 

-1 .546? 

-  .  25  4 

-1.713 

P99 . PP9 

-  1  .33  4  2 

-  1  .85  7 

-  .714 

-1 .!?3 

349.1  1  7 

-P.1546 

-2.1C71 

-.4 

-.572 

39? .  067 

-P..4  7?? 

-2.4775 

.077 

.097 

448.885 

-P.3116 

-2.7371 

.722 

.377 

498.784 

-3 . 1 4? 

-3.0^73 

1 .665 

1  .67 

4 40. PGP 

-2.81 P5 

-2.7377 

.795 

.326 

39G.S9P 

-2.4812 

-2.477 

.135 

.17 

349.14! 

-2.1566 

-2.1672 

-.34 

-.437 

PPP.P3? 

-1 .837 

-1  .057 

-.644 

-1 .077 

249.37? 

-1 .522? 

-1 .5472 

-  .722 

-  1 .563 

199.469 

-1  .2125 

-1  ,2.369 

-.785 

-1 .962 

149.56? 

-  .9058 

-.9268 

-  .676 

—  o  or 
«-  •  < 

99.6436 

-.601 7 

-.6165 

-.4  78 

-2.3  9? 

49.7961 

- .2992 

-.3367 

-.24 

-2.406 

TEST  CimtlARY 

FULL  SCALE  RATE  (PEfi/SEC) 
SCALE  FACTOR  (V/PEG/SEC) 
if  IAS  (VOLTS) 

TERESIS,  tIEG  RATES  (VPC) 
TERESIS,  POS  RATES  (VPC) 
LULL  OFFSET  (VPC) 


500 

-6.2153 1  F.-33 
2.8!  463E- 03 
-3 .U7298E-03 
2.5224 7E-J3 
3.5! 720  E- 03 

TEST  EUnill 


3-zt-fd 


TABLE  3.2.2-XI1 


RATE  GEIiSOK  TEST  PROCRAfl  NADC  80081-60 

hate.  .  .....  mi M .  .*£*. in- 

temp . .  n°X . .  5QW. .  SE  R# . . .  ;3*C . 


rati:  V  OUT  V  CALC 

(REG/SEC)  ('/DO  (VPC) 


-as  .  ?>nr.5 
-99.8354 
-1  49.67G 

-  199.585 
-P49.5 
-P99.409 
-349. 3  OP 
-399. P5 

-  a  a  ^ .  h  I  6 

-498. ?3 5 
^449.391 


.603  A 
.90  7 
1  .P13P 
1  .5  PA  7 
1  .GA 
P.IG13 
P.4 8 84 

p.pppa 
3  .igpg 


.3  IP. 
.GPP4 
.^324 
1  .PAP" 

-  La2H£ 

1  .  B  G3  r> 
P.l  738 
P.AP.A5 
P.794 
3  .  1044 

-p77p7T 


.3  I  G 

.fir 

.PI  7 

.S3 

..fj  a  . 

.  7?  8 
.AHA 

-  .  1  P.  5 

-  .PI  A 
-1.P7 

-  .9PG 


399.0  73 
449.011 
498.914 
449.062 
399.107 


-P.4S4 I 
-P.. P.l  71 
-3.155A 
-P..P.1  7!’. 
-P.4858 


-P.4  803 

—  ^  70  >o 

-v:?ViT 

-P.7P! I 

-P.  .A P.35 


.  1 P3 

.  PA  A 
1  .  74  A 

TW T~ 

.17 


READY 


TEST  SUMMARY 

FULL  SCALE  RATE  (DEG/SEC): 
SCALE  FACTOR  ( V/DEG/SEC) ; 

P. IAS  (VOLTS)  : 
HYSTERESIS,  MEG  RATES  (VDC); 
HYSTERESIS,  HOG  RATES  (VDC); 

PULL  OFFSET  (VDC); 


TABLE  3.2.2-IV 


-6.P I  895 E- 03 
1  .553POE-03 
-P.73GJ9E-03 
3 . 13  735 1>  03 
P.PAP  7P.E-03 

EST  EPGI  l.'EE* 


-3.161 
-3..2G  7 

-  P. .  73 
-P..3P.P 

-  I  .  S3  A 
-1  .PG5 
-.57P 
.156 

1  .HIP 
I  .  P74 
1.331 


-3PP.  143 

P .A  GPP 

P.483  8 

-  .1  97 

.PA  7 

-3  AP .330 

P.  .1635 

P. 1741 

.3  4 

-  .  A  P  7 

-999.367 

1  .SaP.G 

1  .8633 

.666 

-1.1  13 

-PAP . 54P 

1 .5P74 

1 .5535 

.SA 

-  1  .  GPP 

-199.6P6 

1  .PI G6 

1  .  PA3 

.  P5  1 

-P.131 

-149.73? 

.?  JP  7 

.  93  PS 

.  74  P 

-P.A77 

-PP.77P,:: 

.6059 

.GPP 

.519 

-P.6P1 

- AP  .9333 

.3039 

.31  PI 

.PG  5 

-P.G5P 

AP.f.GPl 

-  ,PPr;3 

-.3:P".5 

-  .3 PS 

-3  .PPP 

99.70P7 

-.GO 33 

- .G 1 P5 

-  .  5  S5 

-P..S33 

1  A?  .GH7 

-  .9343 

-  .  PP  93 

-  .P.’A 

-P.6S7 

i  ,«/}Ci3 

-  1  .PI  13 

-1  .P3  91 

-  .MV* 

-P.P3  7 

PAP.A5G 

-  1  .5PPP 

-1  .5495, 

_  C-  r>  0 

-1 . 7S| 

PPP  .Pf: 

-1  . S3  7 1 

-  1  .PP'iG 

-  .7 PC. 

-1.P1P 

349.185 

-P.l 577 

-P.17 

-.3PG 

-.9G7 

d  /; 

I  .  74' 

.  P54 
•  P.l  3 


3 4 P.l PH 

-P.l GOP 

-P.  1  7 

-  .3  1  7 

-  .453 

PPP. 3 74 

-  1  .84  HP 

-1  .  S60P 

-  .GA5 

-  1  .07S 

PA 9. A  73 

-1  . 5  P5 1 

-1  .5499 

-.79  7 

-  1  .597 

1 99.539 

-  1  .PI A5 

-  1  .P3  94 

-  .801 

-P.007 

1A9.G55 

-  .93  73 

-  .9P91 

-  .  73P 

-P.3  AG 

99. 7G1 9 

-  ,  G  0P  7 

-.6189 

-.519 

-9.6)1 

A9.87G5 

- .P999 

-  .3086 

-  .P79 

-P.801 

w  tn 


DATE  SEUSOR  TEST  PROGRAM 


NADC  80081-60 


* 


* 


PATE./frl^p; . 

piifj  +E  (  R*2$.6  ih. 

TEMP.  .7?**.. 

^355 

RATE 

V  OUT 

V  CALC 

7  FS 

Z  IDEAL 

(PEG/SEC) 

O'PC) 

(VPC) 

-49.9304 

.  3333 

.3335 

-1.349 

13.506 

-99.01 1 7 

-  .331  1 

-  .30 1 

-  .33 

1  .653 

-149.693 

-  .3306 

- .3305 

-.710 

0.  .3  79 

-199.570 

-.334 

-.334 

.  13  7 

-  .3  43 

-049.50 

-  .335  4 

- . 335  6 

.95  5 

-1.914 

-P.99.4P9 

-.3060 

-.3071 

1  .."41 

-3  .  xr. 

-349.341 

-  .0303 

_  E*  *0/* 
%U\.i  l  f' 

0.161 

-3 . 093 

-399.199 

-  .339  7 

-.3131 

0.774 

-3  .4  75 

-449. j5 

-  .31  1  1 

-.3116 

3  .4  10 

-3.799 

-499.313 

-.3105 

-.3131 

3.036 

-3.01/; 

-449.390 

-  .311  i 

- .31 1 6 

3.140 

-  \  ^ r' 

-399.140 

-  .3390 

-.3131 

0.1  1 

-0.644 

-349.353 

-  . 3304 

1 

• 

CJ 

1  .3  74 

-1.967 

-0.99  .309 

-  .337 

-.3071 

.09: 

-  .  4  °0 

-049.556 

-  .3356 

-.3356 

-.47 

.940 

-  199.63  7 

— .3343 

-.034 

-1.760 

4  .40.9 

-149.603 

-  .333 

-.3005 

-3 . 3.05 

1 3.305 

-99.0409 

-.3315 

-.331 

-3 .456 

17.336 

-49.95  11 

-  ,3330 

.0.-35 

-4.394 

43 .9003 

49.093 1 

.330,6 

.3'  ’3  5 

-5.901 

-59.9346 

99.750 6 

.3  14  1 

.335 

-5.935 

-09.747 

1 49.733 

.335  7 

.3365 

-5.749 

-1 «.P  )1 

199.570 

..’374 

.330 

-4.5  71 

-1  1  .450 

0.45.530 

.339 

.  3396 

-3 .710 

-7.43" 

099.3  63 

•  3  1  < !  V 

.31  1  1 

-0.197 

-3.660 

349.340 

.3106 

.3106 

.341 

.359 

399.133 

.31  44 

.3141 

0  .004 

0.761 

449.099 

.3164 

.3156 

5  .065 

5  .O'" 9 

490.930 

.3104 

.3!  71 

0.601 

0.7 

449.1 71 

.3165 

.0156 

5.779 

6.433 

399.150 

.  3146 

.3141 

3.540 

4.437 

349.344 

.3100 

.010.6 

1  .60.3 

0.3  03 

099.307 

.31  1  1 

.0!  1 1 

.539 

.931 

049.559 

.3095 

.0096 

-.474 

-.95  1 

199.61 1 

.0070 

.000 

-1  .3  79 

-3 .455 

149.677 

.3063 

.0365 

-1 .4  78 

-4.930 

99 . 7056 

.3040 

.005 

-1 .463 

-7.309 

49.9300 

.3333 

.3035 

-  1 .403 

-14.06 

TEST  SUMMARY 

FULL  SCALE  RATE  (PEG/SEC):  53*1 


SCALE  FACTOR  (V/PEG/SEC) 
3IAS  (VOLTS) 

TERES IS,  PEG  RATES  (VPC) 
TERESIS,  POS  RATES  (VPC) 
PULL  OFFSET  (VPC) 


:  3. dp, SHF.- 35 
:  I .99O7OE-03 
:  -9.99933E-09 
:  3 

:  0.1 3 03 PE- 33 
TEST  EP0II1EE 


'f 


TABLE  3.2.2-V 


3-**° 


RATE 

SuilSOP  TZS 

T  PROGRAM 

KADC  80081 

PA  fii  •  •  •••••• 

RUIJ. 

tf:'p...7^?..?PW. 

PER# 

.  jfoC. . 

*  •  • 

RATE 

V  OUT 

V  CALL 

7  FP 

"  IDEAL 

(PE O/SEC) 

( UPC ) 

(  VIC  ) 

-4P.P-4  7f. 

.0003 

.000  4 

-  1  .  1  PC 

1  1  .P  73 

-  .001 

- .003? 

-  .  P7U 

4  .Pop 

•  ur.vv; 

-  .OOP-. 

- . OOP  1 

-I.P7P 

C.PPP 

-lpp.ss: 

- . 003  7 

-  .0  134 

-P.313 

5  .  7 'ip 

-P.4P  .lif, 3 

-  .  0  0  4  C 

-1.P73 

3.  ISP 

-P.PP.434 

-  .o.-<- 

- .OOP? 

-.PUP 

.  P77 

-34P.3P7 

- .0071 

-  .  00  7P 

#  '  'p  n 

-1.117 

-3PP.30P 

- .ooni 

- .0004 

r.'r.f. 

-3.PI3. 

-44?. Of. 7 

-.00  <51 

-  .  OOP 7 

4.07  1 

-P  .P3C 

-4??.3JP 

-  .30PP 

- .010? 

•  .34C 

-P.3C3 

-44P.C4P. 

-.Oipl 

- .OOP 7 

4.  PCI 

-P.o:  '• 

-3??.  1  PA 

-  .  0J8P. 

-  ,oor.4 

1  .CP 

-f>.  )C 7 

-34P.fi  ;:r. 

- .  oo  7  r. 

-.  >0  7P 

-  .3,"  7 

.4  C.p 

-.oocp 

-  .OOP? 

-  P .  1 3 : 

3  .  p  71 

-P  4  9. 4  P.4 

-  «  .’.•*» 

-  .O'MC 

-3 . 04 <i 

C.l  11 

-1PP.CS4 

-  .003P 

-.0034 

-3  .r’P3 

>l  .  7pP 

-14P.74I 

-  .oopc 

“  * »> Jr*  i 

-  3  .  PP.  C 

13.1.  ' 

-PP.P4PP 

- . 00  1  4 

*  • 

-4.17 

r*  <  r»  r  j. 

...  •  • »  ■» 

-4P.P3PI 

- .0001 

.  O.y  .14 

-3.77C 

3  7. 'MP4 

4?.f.C;;P 

.  oopc 

./'•OP  <5 

-P.4P.4 

-P4.rl 

PP.7M >P. 

.  <0.3? 

.  004  p 

-1 .PPC 

-P  .CP3 

i  .tP.r.pi 

.  '.OP  4 

..UP  4 

-.7c-t 

-  r  •  s  s  p 

I  P  °  « 4  P  ! 

•  •’OP  7 

.00-0  7 

.r-i 

.70*. 

P4P.-;  ir 

..UP) 

,  O.  ii 

1  .PP  I 

P.P  07 

P.P?  . P P 7 

•  •)».<?  A 

.  00  PP 

l  .COP 

P  .  CP.4 

34P.P.3? 

.  n  or; 

.01  OP 

P  .07” 

P.PC7 

3??. 105 

.  4  |  P. 

.01  IP 

1  .PPP 

P  .3  p/ 

44? . I  OP 

.01  3P 

.013 

1  .C7P 

1  .pc- 

4?u.r.-ic 

.31  44 

.01  43 

1  . 1  P.P 

1  .  1  P7 

4  4P.1  IP. 

.  01  3P. 

.013 

1  .UP  4 

P.  .03 

3??. 007 

...IP 

.Oil  P 

P..07P 

P..C04 

34P.PPP 

.0107 

.01  op 

1  .PPP 

P.IPP 

PPP.3CK 

.OOP  4 

.OOPP 

1  .  P3P 

P.P  CP 

POP. 4? 7 

.OOP] 

.OOP. 

.  C3  C 

1  .  °7  4 

1PP.MI 

.00C7 

.0  J07 

-  .44? 

-  1  .  1  1 P 

14P.7P3 

.OOP  3 

.  005P 

-  1  .OOP, 

-3  .PC: 

PP.7P3 

.004 

.  '04  P. 

-1  . C3  P 

-P.P 14 

4?.S;.V)4 

.OJPC 

.*)£? 

-P.414 

-P4  .” 

•J.APY 


TLPT  SUMMARY 

FULL  P CALL-;  rJATE  (I'Lfi/PEC): 
scale  factor  c  v/heg/pec> : 

HI  A:'  C  VOLTS)  : 
1'YSTERZSIP,  PEG  RATES  (  VDC  ) ; 
RYSTERF.PIP,  POP  RATES  (VX): 

MILL  OFFSET  (V!) C  > : 


TABLE  3.2,2-VI 


5  0.1 

P.pp74p;:-.:p 
i  .cccicf-op 
-? .PPPO.'r.-O? 
r.f<f>pp.'F.-P? 
r.pp  i  cpr-op 

TEST  M  OI'IF.E, 


</-/-?  0 


AO 


up  -UlJJUl.lWil 


■»Vw 


RATE  SEHSOR  TEST  PROG  HAH  NADC  80081-60 

DA  TE .  Arfth'. .  niiH.  A : .  rti; 


i.som.. 

SER# 

. . .  . . . 

•  •  • 

RATE 

V  OUT 

V  CALO 

7.  FS 

7.  IDEAL 

(DEG/SEC) 

(VDC) 

( VDC ) 

-49.9839 

.8031 

0 

1  .435 

-14.368 

-99.7863 

- . 3004 

- . 3005 

8.389 

-11.97 

-149.78 

-  .001  1 

-.00! 

-1.069 

3.5  71 

-199.654 

-.001 6 

-.3315 

-.95  6 

8.393 

-849. 55G 

*  •  JJP. 

-  .339 

-  .098 

.196 

-899.431 

- .0085 

-.3096 

.408 

-.678 

-349. ACS 

-  .003 

-.0031 

1  .866 

-1 .81 1 

-399 . 896 

- .0034 

-  .333  6 

3  .045 

-3.913 

-449,809 

- . 3j3 r 

-.0041 

5.863 

-6.958 

-499 .  uf> 

- .0043 

- .0046 

6.518 

-6.53 

-446T?pr 

- .004  1 

4  ,597 

-5.116 

-399  .836 

-.0035 

- . 003  6 

8.153 

-349.3  79 

-  .003 

-.J  03! 

.  698 

-.99 

-9.99.399 

- .0086 

-.0096 

-1 .095 

1  .889 

-949. 507 

- .0089 

-.339 

-8.497 

5 . 00  1 

-19P.C41 

-. J01 7 

-.3015 

-3.158 

7.91 

-I49.C08 

“  .  ~  3 1  9 

-  .001 

-4.81  6 

14.078 

-99.8.3  71 

- .0007 

-.0305 

-4.796 

83  .67 

-49.9399. 

- .0003 

0 

-5.484 

54.9  119 

49.9931 

.000  7 

.001  1 

-6.884 

-69,9773 

99.795  6 

.0013 

.0316 

-5.17 

-85.90.5 

1 49.677 

.0019 

.0091 

-4.088 

-13.66. 

199.579 

.  3084 

.3086 

-3.897 

-  9 . 83  8 

949.539 

.0031 

.0031 

-  1  . 43 

-8.865 

999  .-TCp 

.003 

.iSoi  i 

-.893 

-.49 

349.866 

.0043 

.0048 

1  .585 

9 . 1  83 

399.931 

.3048 

.0047 

8 . 93  6 

3.677 

449.1  14 

.0055 

.0358 

4.986 

5.568 

499.1 19 

.306 

.005  7 

6.041 

6.051 

449.196 

.0055 

.0058 

4.871 

5.483 

399.91 

.0349 

.004  7 

3.548 

4.444 

349.39 

.0043 

.0048 

8.007 

8.878 

999.497 

.003  7 

.303  7 

.675 

1.188 

949.54 

.0031 

.0031 

-  .638 

-1 .867 

199.583 

.3085 

.0086 

-1 .717 

-4.308 

1 49.696 

.038 

.3081 

-8.893 

-9.664 

99.7636 

.0015 

.0016 

-  I .988 

-9.934 

49.8881 

.0009 

.0011 

-8.641 

-86.4  73 

ready 


TEST  SUMMARY 

FULL  SCALE  RATE  (DEG/SEC) 
SCALE  FACTOR  (V/UEG/SEC) 
HIAS  (VOLTS) 

HYSTERESIS,  REG  RATES  ( VRC ) 
HYSTERESIS,  TOS  RATES  (VDC) 
HULL  OFFSET  (VDC) 


:  530 

:  1  .03  6  79 1>  05 
:  5.5044IE-34 


TABLE  3.2.2-VII 


rati;  seiisor  test  program 


to DC  80081-60 


DATE  .  vhJ.8r?Q .  Rl'N.tfK.  .  >P» . 

TEMP.  A\°T/. WW. .  ,  SERi  .  .1$?: . 


RATE 

V  OUT 

V  CALC 

2  FS 

T  IDEAL 

(PEG/SEC) 

(  VPC  ) 

(  VDC  ) 

t 

1 

j 

I 


■ 


I, 


>■ 

!■ 


-49.99P1 

•  P975 

.315! 

.559 

-5.587 

-99.9268 

.6023 

.A31  1 

.91 

-4.551 

-149.756 

.9134 

.9464 

1  .13? 

-3.779 

-199. AG5 

I 

l  %  t.<.*  .ii 

1  .  P  6P3 

)  ,?5 

-3 . 1  29 

-249.51 P 

1  .5437 

1 .5  77A 

1  .1  A5 

-2.335 

-P.99 .5  1  9 

l ,8652 

1  .894 

.91 

-1.519 

-349.399 

P  .  1  96f> 

P.239 A 

.437 

-  .58? 

-399.269 

P.53 A3 

2.5P5P 

-  .353 

.44? 

-449. PI  I 

2.884 

P.84  IP 

-1  .355 

1  .538. 

-499. I P5 

3.P3R3 

3.157 

-P.5 Ao 

2.574 

-449. PI  1 

P . 885  1 

2.84  IP 

-1  .3  87 

1  .544 

-399.35 

P.53  78 

P.5P57 

__  7  r>r> 

•o>.  « . 

.4  79 

-349.41 1 

P.198 A 

?  .P.49  7 

.35  1 

-.53? 

-P99.4P 

/ .G6A8 

1 . 893  8 

.85  4 

-  1.425 

-P.49  .634 

1  .  54P9 

1  .5  7RP 

1  .  )  1  A 

• 

f, 

1 

- 199.73P 

1 .PP4  7 

1  .PAP 4 

1  .19? 

-?.?:  .5 

-149. PI  3 

.9  IP?. 

.9469 

1  .  994 

-3.6.5 

-99.8929 

.  A341 

.6309 

.846 

-4 .232 

-  5 3.33 4 P 

.  P9PA 

.3154 

.532 

-5.318 

49 ,770  I 

-.3394 

-.3161 

-.PIP 

-2 .186 

99.G4.il 

-  .  A 1 3 1 . 

-  .A3!  A 

-  .564 

-P.83 

149.591 

- .9905 

-.9477 

-  . ;  6P 

-P.69 

1 99.437 

-1  ,5.307 

-1.P631 

-1  .  .185 

-  P .  5  7 1 

P4P.4J  9 

-1 .5453 

-1  .5  794 

-1  .376 

-P.156 

P99.P58 

-1  .PA59 

-1.8947 

-  .91 

-  1  .r.Pl 

3  4  9 . 1 ; :  9 

-P.I93P 

~P.PI 33 

- .  54 

-.774 

399.PP4 

-P.5P74 

-P.5 PA 

.845 

.39  6 

44P..PQ*, 

-2.8697 

-2.842? 

.87 

.968 

49 8. 92 6 

-3 .PI  87 

-3.1581 

1  ,9)5 

1.91  * 

449,3/4 

-P.8 73 A 

-2.8423 

.50  6 

.957 

399, :r7 

-P.5P85 

-P.5PA4 

.36  7 

.384 

349.14 4 

-P.194  A 

-P.P1  .-4 

-  .49! 

-.713 

PQ9 .PAR 

-1 ,8677 

-1  .8.948 

-.85  6 

-  1  .43 

240  ,  43  9 

-1 .5477 

-1  .5  795 

-1 .325 

14 

199.449 

-  1  .  P3PA 

-1 .2632 

-  .967 

-  P  ,  4  ?3 

1 49.623 

- . 9PP3 

-  .9479 

-.838 

-r  .7.1 

99.7PI3 

-.A151 

-  .6322 

-  .54 

-p.  71 

49 .83  l  7 

-.31 

-  .3  1  63 

-  .  1  98 

- ! .05  ! 

:EADY 


TEST  StinnARY 

FUEL  SCALE  RATE  (PEG/SEC):  5  to 
SCALE  FACTOR  ( V/PEG/SEC  )  :  -A.3P743F-83 
DIAS  (VOLTS)  :  -1  .1843*2-33 

UYRTER 


KATE  SEOSQR  TEST  PROGRAM 


NADC  80081-60 


DATE  .  f  i:  . .  . 

TEMP  ..tft.'am.. 


SFR*  .  .  .Vfr . 


-53.3383 
-99.8918 
-149.746 
-199.693 
-RAP. 59 
-R  <59.4  43 
-349.41 1 
-399.  RPP 
-449. R77 
-499.1  1  8 
-449.1  6  9 


V  OUT 
(  VDC ) 

V  CALC 
(VDC) 

Z  FS 

?.  IPEAl 

.8985 

.31  75 

.621 

-  6 .325 

.6043 

.6348 

.944 

-4.783 

.9141 

.9537 

1  .153 

-3 .849 

1 .8878 

1.86  78 

1  .261 

-3.158 

1  .547 

1 .5846 

1  . 1  84 

-8.3  78 

1 .8785 

1.9311 

•  RSo 

-1.5 

8.2356 

2  .2. 1  83 

-.5  73 

R .5  464 
R  .8946 
3  .8494 
8.8959 


2.535 
8.8523 
3.168  7 
8.85  16 


-.359 
-1  .334 

-2.542 
-  I  .397 


49.7969 
99  .6655 
149.58 
1  99.47<5 
249.485 
899.849 
349.1 78 
399.338 
448.953  ' 
498.858 


-  .3.10  7 
-.6154 

-  .9835 
-1  .8346 
-1.55  13 
-1  .8714 
-8.1994 
-2.5343 
-8.8763 
-3.8253 


- .31 61 
-.63  8  7 
-  .9488 
-1  .8663 
-1  .5834 
-!  .899  7 
-2.81 67 
-8.5338 
-2.8501 
-3. 167 


-.54'' 

-  .8/8 

-1  .331 
-1.944 
-.893 
-  .545 
.  03  2 
.  823 
1  .83  9 


TEST  SUMMARY 

FULL  SCALE  RATE  (DEG/SLC) : 
SCALE  FACTOR  ( V/PEG/SFC ) : 

3  IAS  (VOLTS)  : 
HYSTERESIS,  9 EG  RATES  (VPC): 
HYSTERESIS,  POS  RATES  (  VPC  ) : 

HULL  OFFSET  (VDC): 


500 

-6.3485,' 
4 . 1 4344  E 
-3  .35  78r 
1  .80  78  I  I 
-5  .3  83  85 

TEST  EHG! 


3E-  33 
E-05 
0R-7I3 
E-  03 
5  E-  .13 


TABLE  3.2.2-IX 


.45 
1  .484 
8.547 
1  .555 


-399.186 

8.5489 

8.5343 

-  .459 

.575 

-349.483 

8.2324 

8.8.1  8,7 

.38,5 

-  .  4  65 

-899 .478 

1  .8757 

1 .9318 

.836 

-1  .3  46 

-849.618 

1 .5532 

1 .5847 

1  .086 

-8.176 

-199.666 

1.2311 

1  .86  76 

1.15 

_  n  r>  n 

*  •  ‘  •* 

-149.787 

.91  73 

.0506 

1  .34  8 

-3.498 

-99.985 

.63  73 

.63  4  4 

.  85  4 

-4.878 

-49.9939 

.3304 

.3  1  74 

.53  7 

-5.3  75 

-8... 30  7 
-8.738. 

-8.701 

-8.5.30 
-8.398 
-1  .401 

-.78 

.34 

.917 

1  .843 


449.J14 

-8.8771 

1 

‘D 

• 

■J9 

.  83  8 

.933 

399.394 

-8.5349 

-2.5336 

.041 

.051 

349.153 

-8.8337 

-2.8166 

-  .531 

-.717 

899.848 

-  1 .8788 

-  1  .899  7 

-  .848 

-1.417 

849.485 

-1  .558 

-1  .523  4 

-.991 

-1 . 9 ” 6 

1 09.424 

-1  .8363 

-  1 .8664 

-.04  7 

-8.3  73 

149.51 7 

-  .9858 

- .9498 

-.755 

-8.584 

59.71  18. 

- .61 78 

-  .633 

-  .4  98, 

-8.407 

49.793  7 

-.31  18 

-.31  61 

-.155 

-1  .554 

63 


rate  sensor  test  program 

~  _  5-24*80'  _  Bill, 


NADC  80081-60 


TEMP.  .ZW. 

..WW.. 

SERA.  . 

•  •  •  • 

•  •  •  • 

RATE 

V  OUT 

V  CALC  1  FS 

7.  IDEAL 

(PEC/SEC) 

(VPC) 

(  VPC  'I 

-49.999.8. 

.9,991 

.3  1  C3  .634 

-6.84! 

-99.9149 

.6355 

.6353  .93  9 

-4.699 

-149.787 

.9155 

.9516  1.137 

-3.79': 

-1*9.678 

-849.576 

-999.49c 

-34?  .3 1 * 
-3*?.r:i  4 
-449.98? 
-499. 815 
-44*. 149 
-39? .98 


1  .PP94 
1.548? 
1  .8744 
9.908,1 
P.5485 
P.8975 
3  .P5P 7 
P.89  7'? 
P.548? 


1  .pr.88 
1  .585  7 
1  .  9393 
P.P191 
P.535? 
P.8534 
3 .1 697 
P.S53 
P  .53  64 


1  .P4P 
1.16 
,878 
.345 

-  .3  96 

-  1  .388 
-P.615 
-1 .488 
-.3  96 


99.6689 
HP.  593 

199.446 

P4?  .358 

P99.3 

349.1? 

3  9  9  ,  )4  6 
448. 9P6 
49  8.88.7 
448.977 
399.831 


-.6156 

-  .9P3  6 
-1  .P345 
-1  .5  588 

-  1 .871 
-P.19? 
-P.  .5338 
-P.8761 
-3  .884? 
-P.8766 
-P.5344 


-  .  63  P 1 

-  . 94  ?P 

-  I .865 8 
-1  .5987 

-  {  .  8*  "1* 
-P.C167 
-8.5333 
-8.8531 
-3.16  73 
-8.8594 
-8.5338 


-.58 

-.886 
-  .985 
-1 .483 

-.9.38 
-.556 
.316 
.88 
1.91  8 
.885 
.  .13  9 


-3.111 

_  n  7  r*  /. 

-1.467 

-.493 
.496 
1  .545 
8.  .6  8 
1  .567 
.4  96 


-349.386 

P. 9.385 

P.P1? 

V." 

.  .  *  ( 

-.4  75 

-9.99. 51  4 

1  .8753 

1 .?3P6 

.866 

-  1  ,44r> 

-9,49.538 

1 .5496 

1 .5854 

1  .  13 

-P .964 

-199.675 

1 .9385 

1 .9688 

1  .PR  7 

-3 .394 

-149.764 

.9169 

.9518 

I  .1 

-3 .6  79 

-99.854 

.6  371 

.634? 

.8.7  6 

-4.386 

-53.3848 

.3  09  1 

.3  1  83 

.5  75 

-5 .75 1 

49.7948 

-.3191 

-  .3  154 

-.16* 

-1.697 

-8.61 

-8.695 

-P.468 

-8.358. 

-1.517 

-.796 

.39.1 

.914 

J_.Q6 

.''l? 

.  34  9 


349.171 

_  61  O 
«  •  •  t  • 

-9.9166 

-  .58! 

-  .  74  6 

999. 93 4 

-1  .8  798 

-1  .89*5 

-.85? 

-1  ,43* 

949.386 

-1  .5513 

-1 .589? 

-  .9*6 

-  1 .9*7 

1 99.46P 

-1  .935  7 

-1  .965* 

-.*5 

-9.381 

1 49.58? 

-  .9946 

-  .9499 

-  .774 

_  f  t  r,  •' ' »  r 
•  •  •  . 

99.6  793 

-.6168 

-.6399 

-.485 

-9 , 433 

49.81  13 

"  •  <3  1 

-.3155 

-  .148 

-  1  .481 

r?  E  A  t  *  Y 


TEST  SUMMARY 

FUEL  SCALE  RATE  CPEG/SEC):  533 
SCALE  FACTOR  C V/PEG/SEC ) :  -6.3533 6E-. 

B  I  AS  (UOLTS)  :  7.89 699. E-  .V 
HYSTERESIS,  I'Eu  RATES  ( VPC ) :  -1  .61  73  1  K-. 
HYSTERESIS,  90S  RATES  (UPC):  I.PIP63;->33 
HULL  OFFSET  { VPC > :  -5.78816E-. 

TEST  r-R'SI  r.'Er 


TABLE  3.2.2-X 


44 


NADC  80081 


r? atl:  simsor  test  p:;oc.nAf 

m  TE . .  3-.tf.-M .  i»  h  i  • .  rtf.  .•  JkP« . 


temp 

..5.0^1.. 

SF.  i(  A 

. . .  3' 

•  •  • 

RATE 

v  out 

V  CALC 

3  FS 

I  REAL. 

(PE S/SEC) 

(vro 

(  VPC  ) 

-4P.PR45 

.RPO 

.3  13 

.530 

-5.3  00 

-pp.oij.a 

.0335 

,ors7 

-4.400 

-HP.  73-1 

.PJS5 

.P44  7 

1  .  143 

-3 .3|? 

-IP?. 551 

t  nftifi 

1 

1 ,R5PP 

1  .333 

-3.131 

-34?.?  )7 

1  . 53  35 

1 .5701 

1  .13.0 

-3.3  73 

-7!?  p  .n 

1  .SGRO, 

1  .!’•?  1  7 

.PI  3 

-  1  .533 

-349.3.73 

R. .  1P3P 

R.RJ75 

.43 

-.015 

-3PP.HR 

o  t:  7  o  o 
t .  •  (t.i1 

R.5R3R 

-  .3.14 

.3  3 

-aa?  .  j;*c 

r*. .  r7?r. 

O  r/ ?  nr 

t .  •  c  'O  *  ■  i 

-  1  .R  73 

1  .433 

-4 PS. PR 

3  .R3RR 

3.15  45 

-R .455 

R.A0 

-44?. I  3.3 

3.331 

3.33? 4 

-1  .314 

1  .403 

-3PP. 1 7R 

R.534P 

R.5R33 

-  .3  03 

.401 

-S-'tP.RPS 

R . 1 P05 

R.RJ74 

.34? 

-  .413 

•  pcio  ^7  r  ^ 

1 .0055 

1  .3? 14 

.317 

-  1  .3  0? 

-RAP .APR 

1  .5431 

1 .5  75^ 

1  .3.7 

-3.14? 

- 1 PP .037 

1  .  RRA  7 

1  .">033 

1 .13,0 

_  O'!  '  <  1 

-149.075 

.  P  1 R4 

.94  43 

1  .  JR  7 

-3  .3  04 

-PP.S JAP 

.  0J4 

.  0RS7 

.73 

-3  .  P  -p 

-AP.PR3P 

OOP#' 

.313 

.407 

-4.0  74 

4P.S5 JA 

-  .3-390 

-  .3  1  35 

-  .3  7^ 

-R.7P? 

PP. 7030 

-.01 4R 

-.03  43 

-.03? 

-3.1-  R 

1  A P.033 

-  .  P  R 1  ? 

-  .PA0* 

-  .333 

_  >  1  rv~  <■> 
r  •  ■ 

IPS. 535 

-1  .R3R 

-1  .  R  Of- :  - 

-1  ..100 

-3.07! 

r.AT  •  A  A  P 

-  1  .54  73 

-1.5310 

-I  .135 

-3.174 

RPP.3JS 

-  1  .  3  0  7°. 

-1 .SP7R 

-  0'>r 

•  . 

-1  .545 

3AP.R0? 

-R. 1957 

-R.R133 

- .??? 

-.3 

3PP.1R7 

-3.533? 

» r , 

•  » '  - 

.303 

44S.P- 

-R.S73R 

-R.S4AR 

•  P/0 

1  .  JR  1 

4PS.S57 

_  T  Oor»  O 

-3.1031 

1  .  P34 

1  .PER 

44P. JJP 

-R..S747 

-R .3440 

.^5 

1 . 35  R 

3PP  .  1 3  1 

-R .533 

_  r\  C)  i  \  t 

.13.7 

.10 

34?. IPS 

-R.1PS!. 

-R.RIR? 

-.440 

-  .  03  P 

RP?  .35 1 

-1 .S7I? 

-I  .1-P75 

-  .333 

-  1  .3  73 

R  a  ?  .  A  3  A 

-1 .5537 

-1.5310 

-  .974 

-  1  .  R5  R 

1PP.5R 

-1  .R353 

-1 .R05  7 

-  .  P?  P 

-R.4J4 

14 9. OPR 

-  .PR40 

-  .  P  5  3 1 

-  .3.13 

«.  OR? 

PP . 7P.1  7 

-.0100 

-.0345 

-.HO 

-R.33  0 

4P.1.37I 

-  .31,'? 

-.3137 

-  .340 

-3.47 

TEST  SlIPFAl^ 

FIU.L  SCAL..  '(ATE  (HES/SE.C) 
SCALE  EACT'Ji!  ( V/DEC/SEC) 
5  I  AS  (VOLTS) 

!'Yf  TERESIS,  liEO  RATES  (  VJHI ) 
HYSTERESIS,  ROS  RATES  (  VJC  > 
RULL  OFFSET  ( VEC ) 


TABLE  3.2.2 


?,)J 

-o.3R3or:>  .V 
-  ..-DRPOS 


AS 


EAPY 


pate  reuso:: 


NADC  80081-60 


TEST  PPOfLPAP 


’LAPY 


PATE-.V/rlQV; . 


rii ] f’  +Z-  R-23.6  In. 

t  (  (  '  I  f  •  ••  •  t  «  «  •  •  *  »  •  • 


te:  ■!*..«* 

..5.0m... 

REP# 

373 

•  •  • 

RATE 

vy  OUT 

V  CALC. 

:  n' 

::  i heal 

CPEC/RcO 

C'-'liC) 

C  'MC ) 

-45.5361 

-  ..'Id*' 

-  .01  1  A 

p.i° 

-PI  .PR.6 

-pp.7!?7 

-  .0156 

-.  HR;' 

1  .34? 

-A.7P4 

-145.714 

-  .  3;  M3 

- .OpOA 

.  9 

-P.P01 

-155.604 

•  »  •  •  - 

-  .  OPS 

-  .13 

,>?  r-> 

*  '  «  . 

-P4?  .466 

-  . .  i;  -.  o  7 

_  »'MN7 

- .  OP  5 

1  .650 

-p.5?  ,43c 

-  . 03 43 

-.0337 

-  1  .4.56 

P.34: 

-349.575 

- .  03  no 

- .  03  r  I 

- 1 .  r  4  p 

P.  A3!- 

-3??  ,pm4 

-  . 0434 

-  .  0  4  P.  5 

-p.ir 

P.73 

-445.13 

-  ..,4  77 

-  .C4Ap 

*n  a 

*  •  *  .  *  i 

0  nr  7 

1  ’ 

-4?5..j..3 

-  .05P. 

-.05  IP 

-1 .660 

1  .671 

i  7 r 

-..mV;? 

- .04A? 

_  O  'CO 

»  •  ’ 

O  n  nr. 

-355.16? 

-  .  3  43  f) 

- . 04P5 

_  r>  06  C 

;» mr,y.r. 

•,Vli.:'7!' 

-  •  J3  r*^ 

“  * ^3  n l 

-1.0'. 

P  .  763 

-p?r  .-.3i 

-.03  4  4 

- .033  7 

-  1.44  1 

P.4  07 

-PAR. ‘.-,4 

-  .o:'?7 

-  .  0P?3 

-  .  04P. 

1  .AAA 

-  1  S'*'  .<7-  •: 

-  .OP f' 

-  .  JP5 

-.155 

.3 

-1.0.7!  7 

-  .or:.;? 

_  -p 

0  7  0 

-  .  7  A  /; 

-  0  0 . : -f->  or. 

-.01? 7 

-  ...  1  AP 

1  ,P5  7 

-A  ,p?5 

-45.5403 

-.01 1 

-.01  if. 

1  .  r  55 

■i?.5P]5 

-.001? 

-  .0-3  1 

P.7A6 

°7.A?p 

??.65a 

....  P  A 

.  Ml 3 

PM' -'7 

!  4  .  A  7:' 

105.656 

7 

.005  7 

t  |  v 

'  .A 50 

l  55.55.3 

.ol  13 

.  •!  1 

o  r 

7.13 

P.-M  .4  73 

.-154 

.0144 

p.  'pi 

4.151 

p?p.3.-,a 

.  oi?r 

.  ■/ 1  Rf 

1 .47: 

349.P.7A 

r»o  r> 

.  P3  p 

-1  .  5.16 

-1.441 

300.130- 

,-PAl 

.OP  7 A 

-3  .3  64 

-4. PI  4 

445.1 

.  OP?  4 

.03  P 

-5.537 

-A. 60? 

.03P5 

.  03  63 

-  .  .  6  A3 

-O.ARP 

44?. 13  A 

,0?.?5 

.  03  P 

-5.AP 

-  A  ,  f'  5  7 

3?? ,;.5? 

.  JPA.3 

.  OP  7  A 

-P..PA 

-3  .5!  R 

34?. pi  ? 

.  0P3  1 

.0P.3P 

-  .  P.  74 

-  \  7, 

pp?  .3::? 

..:pr 

.01  A! 

1  .R7P 

3.13" 

,oi?r 

.014  4 

3  .355 

r  0 

1  9 P.54  7 

..up 

..'101 

4.3  4  P 

10.! 

m  ? .  5  ?  ? 

-7? 

.005  7 

o.P7 

16.6  '9 

DO .  70r;r 

.  0035 

.0013 

5  .  !7P 

"5 . 4?  A 

4A.?0| 

*  •  1 

- . 003 1 

4 . 7?  1 

4A.0  'IP 

tert  rhppary 

FULL  .RCA!.::  RATE  (]'E<5/5EC  > :  500 
RCALE  FACTOR  ( V/PER/RFC ) :  ■  .77A55F-05 
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OATL  c 

*- 1 1  o  0  * !  T  L 

ST  P ROCHAS 

NADC  80081 

,  AT-  4-1-80' 

, 111  11.* 

-Z  R-24.4 

in. 

TF.r:\  .U°F. 

50XRH 

SOR# 

373 

RATE 

V  CUT 

V  CALC 

::  rs 

i  or:  i' 1 

(FEC/SEC) 

( v/nc ) 

( UPC) 

-40. 03.” 

-  ..n.o 

-.0117 

0  .305 

‘  O  C)  7. 

-0P.0.J5O 

-.3155 

-.11  5 

.075 

-4.001 

-140.705 

- .  .jo  *  l 

- .  or  .i  i 

-.35 

-i:>”.5:.3 

- .  .:■:■■■■  7 

-  .  04 s 

-  1  .  !  03 

•'.053 

-040.51  r. 

-  .3000 

-  .  004 

-1  .07 

3  .040 

*  t  ? 

-  .0305 

-0.  .300 

?  t>o»*. 

-> 

-34^.013 

-  .33  70 

-  .0307 

-3 ,040 

4  .3  3,5 

-30?.o..4 

-  .  V.  1 0 

-  .0473, 

-0.740 

3  .43/. 

-440. 150 

-  .3450. 

-.045 

-  1 . 003 

0.141 

-4p;..oc7 

- 

-  .  3471 

-  .5  14 

.515 

-4.-io.io 

-  .5)4  5  7 

-  ..545 

-1 .005 

/-«  •  7  .* 

.  «  ■ 

-300.04 

- . J4  1  0 

-.04  00. 

-0.507 

3  .”4 

^  ^  n(\  ». 

-  .73  7r. 

-  .  03  0  7 

-0.7 on 

3  .  74 

-000.4]  4 

-  .3335 

-  .  )305 

-0.30 

3  .001 

/I*-’ . r»r:: 

- .  *r.9 

-  .00.04 

-  1  .40  4 

0.01  0 

t>  T>  7 

-  .504  4 

-  .4  30 

1  '■  r\  /, 

1  •  .  *i 

- 1  -.r> .  vrr 

-  .01°" 

-  .7071 

f'7 
•  1  *\' 

-”.77! 

-po.r.735 

-.’151 

-.015 

0.."3  1 

-  13.  <1  7 

-;p.p5i5* 

-.31.55 

-.01  if 

3.140 

-31 .501 

AO  '  *  O' 

•  A  '  ‘  -  *  • 

-  .  .)J  1  5 

-.0035 

4.0!  0 

4C.IV  1  1 

rr .  7r  5  5 

.  »coo 

.  -7 ;  r, 

5  .3  00 

”7.354 

1  -i0  .ryr 

.  V  7 

C  nr.;, 

. '  •  ,  *  *• 

I  7 . 00 7 

ioo.4”i 

.51  1 

..1..50 

4.0;  4 

1 0 .4  00 

•/,y’7 

.3147 

.313 

3  .0  75 

7.737 

oqo  ,o.7i 

.3111 

.  '1  "o  ' 

0  .037 

“3.0-7 

340.o°3 

..or: 

.  00  1 3 

-  .3  71 

-  .031 

7  o  ■' .  i  os 

.  .j:  ;3  5 

.3055 

-3 . 704 

-4.74 

4 ;7f- 

55 

.30°  5 

-7.5)4 

-7.4  7' 

•»  9  9 

• « « r*  o 

.333  r 

-I 1 .754 

-! ! .777 

4-0.. .5  5 

.73' 3  4 

.0005 

-7.7.33 

-0.577 

3  50. )  IP 

.  5370 

.005  5 

-3 .04 3 

-4.015 

340.001 

.  3!‘  1  1 

.3013 

-  .553 

-  ,  r :  *>!  < 

r:?r>  .35 1 

.317 

.31  70 

1  .  05  0 

3. 17-. 

;>.-i  4  ■'• 

.5145 

.313 

3.715 

7.44  7 

1  rr .  A5>3 

.71  '0 

.0300 

4.737 

I I  .7^5 

1 4^.57 o 

.  5340 

•V.  o  7 1 

1 5.0! 7 

50  ,fViGf> 

.  3.0  7 

.3  V5 

5.135 

ps  #f>rr 

,  9  J3  f* 

-..)?!  5 

- .0335 

4.750 

4  7.3.7.:” 

TEST  SUnilAPY 

Ul.L  SCALE 

rat,;  <i>e 

G/SFC):  53.5 

SC  ALL  FACT 

cl’  cv/ni 

G/SEC):  0.33 

3  4  7F-35 

i  I  as  ('/ni.TS)  :  -7  .5r;s.i5..-  w 

i.ysti.resis,  peg  ,oates  opo:  - 
HYSTERESIS,  IMS  HATES  C  VT'C )  :  I 

.  :li.  offset  (v.h;>:  - 


TABLE  3.2.2-XIII 


*7 


;?ati:  jt.inoR  test  pnonnAr 


NADC  80081-60 


HATE  .  .^-1- 

O 

00 

PIM-’. 

Z-  R-0  in. 

TFCi'.  .U°T.  .  50ZRH 

373 

FATE 

V  OFT 

V  CALC 

1  rs 

1  ILEAL 

(PE  (./SEC) 

.  (  VI  1C  ) 

-49.9978 

-.313.3 

-.31  1  9 

4 . 7  A  7 

-47.6795 

-qq 

-.3141 

-.3159 

3  .4  49. 

-  1  7  .969. 

-i-F'.n.in 

-.317:- 

-.3195 

9.1'  7 

-6.7 

-mn  .Am 

-.<917 

-.3919 

.9  79 

-8.49.51. 

-  .-3  55 

-  . 395 1 

-1  .3  m 

9.791 

-TnviTT 

- .3993 

-  .  39.9,4 

-9.969 

4 . 75 

-  .333 

- .331  7 

-4.35  7 

5  .93 A 

-399.343 

-  .33  65 

-  .  33  4  9 

-4.795 

A.  334 

-449.97  -i 

-  .34 

-  .3399. 

-‘■’.391 

r  nr.r 

-400.133 

- .3433 

-.3415 

-  5 . 4  A 1- 

5  .4  76 

-440.  1  69 

-  .34 

-.339,9 

-5.539. 

A .  1  9.5 

-300.  87 

- .3365 

-  .334  9 

-4.837 

A. 39 

-349.433 

-.3399 
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FULL  SCALE  RATE  (DEO/GEC):  5  J3 
SCALE  FACTOR  ( V/DEG/SEC  )  j  -6.8!  I  772-33 
DIAS  (VOLTS) 

HYSTERESIS,  I.'EG  RATES  (  VPC  ) 

HYSTERESIS,  POS  RATES  (VPC):  8. 8680 72-.': 

HULL  OFFSET  (VUC):  - 1  . 1  ^894  E-.: 


-1  .473932-38 
-2. 53 03 4 2- 33 


TEST  EMC  I  REF.': 
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3.2.3  Data  Evaluation 

Using  Table  3. 2. 2-XX1I,  the  acceleration  sensitivity  of  the  "Superjet" 
was  calculated  for  the  "Maximum  Performance  Escape  System"  scenario 

The  G-sensitive  terms  were  reduced  as  follows: 


(V-NO)  _  (V-NO) 

„  (  SF  )At  Radius  (  SF  )Zero  Arm 

GS  g 

where : 


Eq  (5) 


Gs  “  Acceleration  Sensitivity  (deg/sec/g) 

V  =  Voltage  Output  Counterclockwise  or  Clockwise 

NO  =  Null  Offset 

SF  -  Scale  Factor  at  Zero  or  at  Radius  (volts/deg/sec) 

G  *  Acceleration  Level  in  Units  of  Gravity  g  (where  g  =  32.17  ft/sec^) 

The  G-sensitivity  was  calculated  and  is  compared  with  the  manufacturer's 
G-sensitivity  data  as  shown  in  Table  3. 2. 3-1.  The  values  obtained  by  Martin 
Marietta  represent  the  worst  case  for  each  individual  axis.  The  manufacturer 
data  was  evaluated  by  accelerating  the  axes  at  20. Og  and  positioning  the 
rate  sensor  on  a  rate  table  to  be  rate  insensitive.  This  was  done  on  a  4.0 
inch  arm  at  2500  degrees/second  clockwise  and  counterclockwise.  The  G-sensi 
tivity  data  was  calculated  as  shown  for  rate  insensitive  orientations: 


Vcw  +  Vccw 
2G(SF) 


degrees/second/g 


where: 


Eq  (b) 


Gs  »  G-sensitivity 

Vcw  *■  Voltage  Output  Clockwise 

Vccw  =  Voltage  Output  Counterclockwise 

G  *  20  g  where  g  =  32.174  ft/sec^ 

SF  “  Scale  Factor  (nominally  0.006  v/degrees/second) 
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G-SENSITIVITY  COMPARISON 


AXIS  ACCELERATED 

MMC 

MANUFACTURER 

DEG/SEC/G 

G 

DEG/SEC/G 

G 

X 

1.33 

1.184g 

0.13 

20g 

Y 

1.68 

1.184g 

0.14 

20g 

Z 

0.90 

1.164g 

0.02 

20g 

TABLE  3. 2. 3-1 

It  is  questionable  whether  it  is  correct  to  calculate  the  G-sensitivity 
term  by  averaging  the  clockwise  and  counterclockwise  rate  outputs,  without 
considering  the  rate  outputs  in  the  absence  of  acceleration,  since  these  out¬ 
puts  are  not  necessarily  equal  to  each  other. 

For  tests  that  have  the  rate  sensor  input  axis  parallel  to  the  rate 
table  axis  of  rotation,  the  rate  sensor  would  gradually  go  into  saturation 
at  rates  above  500  deg/s  so  that  the  difference  in  output  would  strictly 
be  a  matter  of  difference  in  saturation  and  not  necessarily  due  to  linear 
acceleration 

The  G-sensitivity  data  for  each  direction  and  g  level  is  shown  in 
Table  3.2.3-II  along  with  the  manufacturers  data.  Included  in  the  table 
are  sketches  showing  sensor  orientations  with  respect  to  the  acceleration 
vector  and  centerline  of  the  rate  table.  The  sensor  sketch  shows  the  wires 
and  jet  axis  orientation.  The  arrow  inside  the  block  is  the  jet  axis. 
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3.3  High  Temperature  Sensitivity 


3.3.1  Test  Setup  and  Procedure 

The  test  setup  for  the  +165°F  +5°F  temperature  sensitivity  environment  is 
the  same  as  the  baseline  test  setup  except  for  the  addition  of  heat. 

A  thermistor  was  mounted  under  one  of  the  rate  sensor  mounting  screws. 

A  portable  environmental  chamber  was  mounted  over  the  8"X8"X8"  test  cube  on 
the  Genisco  1100-2  rate  table.  The  heating  coils  located  on  the  test  cube 
were  then  connected  to  a  temperature  controller  located  in  the  rate  table 
controller  test  console.  After  temperature  equalization  and  soaking  for  45 
minutes  minimum,  the  tests  were  run. 

The  temperature  was  monitored  and  controlled  continuously  throughout 
the  test.  A  test  schematic  is  shown  in  Figure  C.3-1  of  Appendix  A,  Part  C. 

The  procedure  is  outlined  in  Appendix  A  Part  C  of  this  report.  There 
were  no  deviations  from  the  test  plan. 

3.3.2  Test  Results 

The  test  results  are  presented  in  the  same  form  as  the  baseline  test. 

The  scale  factor  test  program  results  are  shown  in  Tables  3. 3. 2-1  through 

3.3.2- X.  Tables  3.3.2-XI  through  3. 3. 2-XIII  show  the  output  drift  charac¬ 
teristics  at  different  rates.  The  null  offset  measurement  was  added  to  the 
printout  to  monitor  variations  from  setup  to  setup  and  day  to  day.  From 
Table  3. 3. 2-1,  a  plot  was  made  to  show  typically  the  high  temperature  effect 
on  the  output  vs.  input.  This  is  shown  in  Figure  3. 3. 2-1  for  S/N  355  and 
can  be  compared  to  the  baseline  data  at  room  temperature  recorded  in  Figure 

3. 1.2- 1. 


Readytime,  threshold,  and  resolution  were  measured  in  the  same  manner 
as  the  baseline  test. 

3.3.3  Data  Evaluation 

The  high  temperature  (+165°F  +5°F)  sensitivity  data  for  the  3  Superjet 
rate  sensors  tested  produce  the  following  worst  case  evaluation: 


1. 

Full  Scale  Rate  at  +2%  Linearity  Error 

625  +  75  deg/sec 

2. 

Scale  Factor 

.0062  +.0002  V/deg/sec 

3. 

Bias 

+3.24  deg/sec 

4. 

Hysteresis 

+.25  deg/sec 

5. 

Threshold 

<•1  deg/sec 

6. 

Resolution 

<.l  deg/sec 

7. 

Ready time 

.068  sec  maximum 

8. 

Drift 

+.36  deg/sec/min  maximum 

A  breakdown  of  tests  data  for  each  serial  number  is  shown  in  Tables 

3. 3. 3-1  and  3.3.3-II. 
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It  is  evident  that  the  high  temperature  increases  the  full  scale  rate 
at  +2%  linearity  and  null  bias  appreciably.  This  is  due  to  the  fact  that 
the  Superjet  sensors  tested  are  not  temperature  compensated  above  +145°F. 
Readytime  increased  slightly  but  is  well  within  the  0.100  second  require¬ 
ment. 


RATE  SEUSnp  TEST  PROGRAM 


NADC  80081-60 


PATE  . 

3-12-80 

RUfi. . 

HOT 

TEMP. 

.m°f . 

SERA  . 

.m . 

RATE 

V  OUT 

V  CA1.C 

r:  fs 

7.  IDEA! 

(PEG/SEC) 

(  VPC  ) 

(vno 

-4  o  #  95  45 

.308 

.3111 

.3 

-3.336 

-99  .Oof  r; 

.5989 

.6145 

.586 

-P.636 

-149.773 

.8971 

.9181 

.60] 

-P.3  36 

-1 99.746 

1  .1  981 

1  non 

i 

.  788 

-1 .973 

-P.4?.C'l8 

1  .5:385 

1  .  5P55 

.756 

-1  .514 

-899.618 

1  .81  PC 

1  .8  P.93 

.6.10 

-1 .316 

-349.51 

8.1836 

p . 13 nr 

.3  31 

-.43 

-399.896 

P  .  4  4 1 3 

P.4355 

-.10) 

.  83  9 

-  A  4  9  .  A  UP 

P.7649 

P.74 UP 

-.81  1 

o  m 
•  .  •  '■ « 

-499.845 

3  .  3948 

3.3433 

-  1 .678 

1  .675 

-449.367 

P . 7698 

P.74 

-.848 

.  943 

-399.36 

P.44P1 

P.4359 

n  in 
•  <  » '  (  - 

.853 

-349 .  687 

P  .  1  P.  4  1 

P.133P 

.338 

-  .438 

-899.565 

1  .81  13 

1  .  8P9 

.583 

-.973 

-P.4  9. 663 

1  .903 

1  .  9P5  6 

.  74  P 

-1  .  486 

-199.791 

1 .1988 

1  .PPP1 

.765 

-1.916 

-1  <19.759 

.8977 

.91  8 

.67 

-8.83  8 

1 

'D 

• 

.9991 

.615  1 

.585 

_  o  non 
<  •  •  r'«  1 

-49.9SSS 

.30  PP 

.31  13 

.331 

-3.336 

49.8538 

-  .P899 

-  .8958 

-.194 

-1  .949 

99.7969 

-.586-, 

- .5093 

-  .4  86 

-8.  13  4 

149.664 

-  .8846 

- .9388 

-  .697 

-1.906 

199.974 

-1.1849 

-1 .8363 

-.735 

-1 .766 

P49.999 

-  1  .4889 

-1  .51.73 

-.716 

-1  .435 

P 99 .499 

-1 .7996 

-1.814 

-.638 

-1.336 

349.39 P 

-P.l  .568 

-P . 1 1 78 

-  .34  8 

-  .489 

399. P91 

-P.4PP6 

-P.4 83 6 

.366 

.383 

449.P34 

-P.744 

-P. 7P46 

.63  8 

.7!  1 

499. 13P 

-3 .3734 

«.  7  r>nn 

V  • 

1  .393 

1  .396 

449. PEP 

-P.7447 

-P.7P49 

.658 

.786 

399  .  P.46 

-P.4P34 

- P. 4836 

.391 

.114 

349.394 

-P.1376 

-P.l 1 72 

-  .3  1  4 

-  .440 

PPP.444 

-1 . 7963 

-1  .8137 

-.57 

•  QS 0 

P49.576 

-1  .4899 

-1  .5134 

-.686 

-  i  .3  74 

1 99 . 6S9 

-1  .1861 

-1 .837 

-  .688 

-1 .788 

149.738 

- .8857 

-.9333 

-  .579 

-  1  .938 

99.8038 

- .5876 

-  .5996 

-  .3  93 

-1.960 

49.8648 

- . P939 

-.8959 

-.165 

-1.651 

READY 


TEST  SUMMARY 

FULL  SCALE  RATE  (PEG/SEC):  5J3 
SCALE  FACTOR  (V/DEG/SEC):  -r.3GinP.E-A5 
U  I  AS  (VOLTS)  :  7.3P315E-U3 


HYSTERESIS 

HYSTERESIS 


:IEG  RATES  (VPC):  -9.UP|761>U4 
I’OS  RATES  (VPC):  i.p663  6E-U3 


HULL  OFFSET  (VPC):  6.4339.1 


6.4U39.1F-U3  /  I/  /  /  ’ 

EST  EHGI  I'EE/t.  .  i ..  .Slty 
2  f?  VC- 


TABLE  3. 3. 2-1 


?  n  5^ 
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DATE  . 

3-12-80 

RUH.  . 

HOT 

TEMP. 

164°F 

SER4 . , 

355 

RATE 

(DEG/SEC) 

V  (HIT 
(VDC) 

V  CALC 
(VDC) 

7.  FS 

2.  IDEAL 

-5  4 ,0366 

.8978 

.3381 

.311 

-3  .41  9 

-99,9m  7 

.5903 

.0094 

.5  78 

-3 . 1  8 

- 149.05 1 

.8849 

.9109 

.  78P 

-2.87 

-  199. 7fi6 

1 .1819 

I  .2.128 

.913 

-P.515 

-P.49.73P 

1.4821 

1 .5138 

.955 

-2.104 

-899.56 

1.7809 

1 .8140 

.835 

-1  .53  4 

-349  .503 

P.0953 

P.1105 

.03  7 

-1  .303 

-399.430 

8.4J91 

P.4170 

.25  0 

-  .353 

-449.400 

P. .  7P.89 

P.7190 

-  .28 

.3  43 

-499.350 

3.05  43 

3 . 0238 

-1  .309 

1.111 

-549.314 

3  .3  8489 

3  .322.45 

-1 .881 

1  . 883 

-499. PP, 

3 . 05  5 

3 . 3203 

-  1  .044 

1.151 

-449.329 

P.73  0P, 

P  .  7 1  92 

-.35 

.428 

-399.451 

P.41  10 

2.4177 

.184 

-.253 

-349.540 

P.0975 

2.1104 

.509 

-  .295 

-P99.573 

1 . 789 

1 .8147 

.775 

-1 .424 

-849.705 

!  .4848 

1 .5137 

.87 

-1  .915 

-199.692 

1 .1844 

1 .21  1  7 

.224 

-2.87 

-  14  9.05  7 

.8878 

.9109 

.097 

-8.559 

-99 .9284 

.5980 

.0095 

.5  09 

-8.834 

-53.033 P 

.  P993 

.3381 

.205 

-  8 . 9 1  ri 

49.8536 

_  r»r*r  o 
•  *  ■ 

-.2947 

-  .205 

-8.288 

99.777P 

-.5791 

-.0901 

-.512 

-8.985 

149. SCI 

-  .8739 

- .8981 

- .  73 

-8.079 

1 99. OOP 

-1  .1  71  P 

-1.1991 

-.84 

-2.315 

849.59-, 

-1  .4  710 

-I .5030 

-.873 

-1  .r-pr' 

899.5)2 

-1.7749 

-  1  ,802 

-  .210 

-1.498 

349. 53P 

-P.38P9 

-2.103  9 

-.03  2 

-.094 

399.433 

-P.  .3950 

-P.4  05 

-.283 

-.380 

449.300 

-P.7138 

-2.7-066 

.217 

.2.00 

499  .PP.7 

-3.33  73 

-3.O07O 

.890 

.  98  8 

549.197 

-3  .30590 

-3 .3392 

1  .71 

1.712 

499. 193 

-3.33  8 

-3.3074 

.924 

1.81" 

449. PCI 

-P.715 

-P.7001 

.209 

.389 

399 .45P 

-P.3971 

-P.4353 

-  .245 

-  .33  7 

349.400 

-P.  .0848 

-P.1335 

-  ,c,04 

-  .888 

P99.4S3 

-1.777 

-  I  . 83  1  7 

-  .74  0 

-1  .37 

P49.fi  08. 

-  1  . 4  73  7 

-  1 .5030 

-  .813 

-  1 . 798 

199.037 

-1  .1 735 

-1.199 

-.709 

-2.1  1" 

149.759 

-.8763 

-.8979 

-.05 

-2.327 

99. 7399 

-.5811 

-.5959 

-  .445 

-8.453 

49.90 74 

-.P8  74 

-.2951 

-.23 

-2.535 

TEST  SUMMARY 

FULL  SCALE  RATE  (DEG/SEC) 
SCALE  FACTOR  (V/DEG/SEC ) 
'31  AS  (VOLTS) 

HYSTERESIS,  t.'EG  RATES  (VDC) 
HYSTERESIS,  POS  RATES  (VDC) 
HULL  OFFSET  (VDC) 


TABLE  3.3.2-11 


( 


:  550 

:  -fi.a36P4E-.tf 
:  0.21 71  RE-33 


j  -P.Cfiitf  I  E-D3 
:  2.3  889 5E-03 
;  fi,4PnP7E-.tf 

TEST  ECO  I  REEK 
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RATE  SENSOR  TEST  PROGRAM 


DATF _ 3-12-80_ . 

RUN. , 

HOT 

.  .  .  NADC 

TFMP _ . 

SER# , 

355 

RATE 

V  OUT 

V  CALC 

Z  FS 

Z  IDEAL 

(DEG/SEC) 

(VDC) 

( VDC  ) 

-49.979 

.331 

.3139 

.352 

-4 .222 

-99.9313 

.5962 

.61  93 

.63 

-3.78 

-149.935 

.8935 

.9248 

.852 

-3.411 

-199.761 

1  . 1  923 

1 .2295 

1  .302 

-3 .339 

-249.671 

1  .4959 

1 .5346 

1  .358 

-2.541 

-299.582 

1 .8024 

1 .8397 

1  .318 

-2.039 

-349.551 

2.1141 

2.1452 

.84  8 

-1.456 

-399.519 

2.4305 

2.4507 

.549 

-.825 

-449.387 

2.7528 

2.7555 

.073 

-.398 

-499.353 

3.0837 

3.0609 

-.539 

.647 

-549.27 

3.41375 

3  .36614 

-1.298 

1.418 

-599.226 

3.75133 

3.67152 

-2.176 

2.179 

-549.275 

3.41371 

3  .3661  7 

-1.296 

1.416 

-499.329 

3 .0809 

3 .3628 

-  .548 

.658 

-449.445 

2.7535 

2.7559 

.365 

-.386 

-399.516 

2.43  14 

2.4536 

.525 

-.788 

-349.56 

2.115 

2.1453 

.826 

-1.417 

-299.597 

1 .8333 

1  .8398 

.995 

-1.994 

-249.724 

1 .4966 

1  .535 

1  .346 

-2.512 

-199.758 

1  .  1  93  6 

1 .2295 

.979 

-2.94 

-149.832 

.8942 

.9243 

.821 

-3.287 

-99.9348 

.597! 

.6191 

.602 

-3  .614 

-50.3005 

.3015 

.3141 

.344 

-4.125 

49.8772 

-.2882 

-.2965 

-.226 

-2.714 

99.7399 

-.583  5 

-.6313 

-.485 

-2.9! 9 

149. 7lg 

-.8834 

-.9268 

-.72 

-2.886 

199.638 

-1.1794 

-1.212 

-.888 

-2.668 

249.552 

-1  .481 7 

-1 .5171 

-.966 

-2.322 

299.52 

-1.7872 

-1.8225 

-.964 

-  1 . 93  1 

349.468 

-2.0971 

-2.1279 

-.839 

-1.44 

399.285 

-2.4114 

-2.4324 

-.572 

-.86 

449.256 

-2.7314 

-2.73  79 

-.175 

-.234 

499.1 65 

-3.0566 

-3 .343 

.372 

.447 

549.182 

-3.38697 

-3 .34867 

1.344 

1.141 

599.127 

-3.72146 

-3 .65399 

1  .84 

1  .842 

549.18 

-3 .33781 

-3 .34866 

1  .368 

1.166 

499.292 

-3.0574 

-3  .3437 

.3  73 

.443 

449.332 

-2.73  2  4 

-2.73  83 

-  .1  63 

-.21  7 

399.391 

-2.4125 

-2.4331 

-.562 

-.844 

349.545 

-2.0981 

-2.1283 

-.823 

-1.413 

299.51 

-1 .7835 

-1  .8225 

-.926 

-1 .856 

249.599 

-1 .4833 

-1 .51 74 

-.931 

-2.23  7 

199.687 

-1  .1 81 1 

-1 .2123 

-.85 

-2.553 

149.786 

-.8821 

-.9372 

-.686 

-2.747 

99.767 

-.5849 

-.6315 

-.451 

-2.71 

49.8976 

-.2894 

-.2966 

-.196 

-2.361 

TEST  SUMMARY 

FULL  SCALE  RATE  (DEG/SEC):  630 
SCALE  FACTOR  (V/DEG/SEC):  -6.11297E-33 
BIAS  (VOLTS)  :  S.41362E-33 
HYSTERESIS,  DEG  RATES  CVDC):  -9.I7435E-04 

HYSTERESIS,  POS  RATES  <ynC_)_:_U_6975_4E-03_ _ 

NULL  OFFSET  (VDC):  6.63  7  6  7E-03  J 

TABLE  3.3.2— III  rrcT  PMfiTf'FrBL  1  ' 


TEST  ENGINEER!., 
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RATE  CENSOR  TEST  PROG RAN 
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DATE.  ;?7i3.-.8P .  RU !).... 


TFMP. .  165°J. . 

SER# 

373 

RATE 

(DE G/SEC) 

V  OUT 
(  VDC  ) 

V  CALC 
(VDC) 

Z  FS 

7.  IDEAL 

-49.3907 

.338 

.338 

.3  98 

-3.143 

-99.3315 

.6401 

.6556 

.612 

-2.453 

-149.734 

.9549 

.9735 

.73 

-1.949 

-199.575 

I  .2735 

1 .2903 

.681 

- 1  .3  65 

-349.431 

1  .5967 

1 .6082 

.452 

-.785 

-399.397 

1  .9253 

1  .9262 

.33  7 

-.049 

-349.353 

3.8598 

2.243  6 

-  .635 

.727 

-399.135 

3.6 

8.5611 

-1.589 

1  .538 

-349.313 

8.8604 

2.2434 

-  .666 

.763 

-399.336 

1  .935  8 

1  .98,58 

0 

0 

-349.456 

1  .5973 

1 .6383 

.  435 

-  .697 

-199.556 

1  .8  74 

1  .2907 

.654 

-1  .31 

-149.759 

.9557 

.9737 

.706 

- 1 . 885 

-99.31 

.640  7 

.6557 

.5  89 

-8.3  6 

-49.9443 

.3884 

.33  83 

.3  87 

-3.1 

49.8833 

-.2935 

-.2978 

-.146 

-1.169 

99.7518 

-.6048 

-.6147 

-.39 

-I .563 

1 49.593 

-  .9186 

-.932 

-  .585 

-1.404 

199.557 

- 1  .8348 

-1  .2.5 

-.597 

-1.197 

349.43 

-1.5558 

-  1 .5675 

-.48 

-.77 

399.275 

-1 .8799 

-1 .8848 

-.193 

-.858 

349.198 

-8.8.099 

-2.2026 

.286 

.3  38 

398.967 

-8.5455 

-8.5194 

1  .383 

1  .086 

349.188 

-3.8105 

-2.2J25 

.318 

.357 

899.371 

-1  .8837 

-1 .884  8 

-.161 

-.215 

349.439 

-1  .5561 

-1.5676 

-.449 

-.721 

199.574 

-1  .3359 

-1 .2501 

-.561 

-1  .1 84 

149.678 

-.9196 

-.9385 

-.505 

-1  .35 

9S.7619 

-  .6059 

-.6147 

#3  4C 

-  1 .395 

49 .8748 

-.3944 

-.2972 

-.ii 

_  ON 

•  •  »  >i  » 

EADY 


TEST  SUMMARY 

RILL  SCALE  RATE  CDEG/SEC) 
SCALE  FACTOR  (V/UZG/SEC) 
BIAS  (VOLTS) 

HYSTERESIS,  MEG  RATES  (VDC) 
HYSTERESIS,  POS  RATES  (VDC) 
NULL  OFFSET  (VDC) 


:  400 

:  -6.3  65  8 7E-03 
:  2.03282E-02 


:  -7.  75  695  E-04 
:  1.1893  9E-33 
:  1 . 76674E-03. 

TEST  ENGINEER 


TABLE  3.3.Z-IV 
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RAIL  S2US0R  TEST  PROGRAM 


DATE  .  . 

TEf-p  >  #  +165°^  # 


nut:.  ...WT. 

SER A...JH 


NADC  80081-60 


RATE 

V  OUT 

V  CALC 

1  FS 

T  IDE  A! 

(DEG/SEC) 

(  VDC) 

<  VDC  ) 

-49  .9448. 

.39.67 

.3494 

.498. 

-4.928 

-99. 7922 

.638 

.6694 

.761 

-3.813 

-149.678 

.9593 

.<1995 

.94  1 

-3.148 

-199.587 

1  .9.7 

1 .3394 

1  .338 

-8.596 

-849.477 

1  .599.6 

1  .6999 

.944 

-  1 .893 

-999.3  73 

1 . 9926 

J .9439 

.734 

- 1  . 1  75 

-349.258 

9.9545 

9.9632 

.272 

-  .3  89 

-399.145 

9.5944 

9.5834 

-  .343 

.43 

-449.388 

9.9395 

9.9036 

-1.18 

1  .847 

-498.967 

3  .9,3791 

3  .224 

-1.067 

1  .971 

-449.  38 

9, *3 99 

9.9335 

-  1  .  133 

1  .868 

-399.157 

9.  .5859 

2.5835 

-  .3  65 

.458 

-349.863 

9.956 

2.9.633 

o  o  r» 

•  C  •  r 

-.386 

-9.9?  .p? 

1.999 

1  .9495 

.637 

-I . 364 

-P.45 . 49P. 

1  .5949. 

1  .623 

.899 

-1 .829 

-199.517 

1  .9717 

1 .3223 

.954 

-2.39 

-149. 7JS 

.9538 

.  982  7 

.9 

-3  .  0.35 

-99 .8366 

.6394 

.6624 

.7)0 

-3.631 

-49 .99,81 

.3976 

.3  493 

.46 

-4 .633 

49.9.946 

- .9933 

-  .2989. 

-  .154 

-  1 . 53  9 

99.6976 

-.6.13  9 

-.61 79 

-.435 

_  t\  1  •  O 

t  .  0  J  <  >{ 

149.615 

- .9169 

-  .9382 

-.665 

_  o  00  7 

199.4  71 

-1  .9.39.4 

-1  .259,2 

-  .239. 

-8.31  1 

9.49 ,4  91 

-1  .559. 

-1.5796 

_  on  <> 

•  1  i  •  • 

-1.661 

999,3 

-1 .376 

-1 .8988 

-.713 

-1 .191 

349,966 

-9.9355 

-2.2195 

-  .437 

-  .6 26 

3 99.449 

-9.54 

-2.539 

.03  4 

.349 

448.979 

-9.8931 

-9.85Q4 

.645 

.719 

-3 .2939 

-3 . 1  793 

1  .3  9 

1  .3  93 

449.53 

-9. 88 4 8 

-9.850) 

.678 

.755 

399.441 

-9.5419 

-9.5389 

.37 

.387 

349.143 

-9.9.367 

-8.81 87 

-  .3  75 

-  .538 

P99.31 

-1.8779 

-  1 .8989 

-  .676 

-1.189 

9.49,419. 

-1.5536 

-1  .5  78,7 

-  .781 

-  I .567 

199,59.3 

-1  .9,338 

-  I  .85  85 

-.779 

-1.933 

149.647 

- .91 89 

-.932,4 

-.63  1 

-9.1 38 

99. 75S5 

- .6959 

-.6183 

-  .436 

-8.33  5 

49.964 

-.294 

- ,8981 

-.188, 

-1  .985 

TEST  SUMMARY 

FULL  SCALE 

.  RATF.  ( DF.G/SEC )  ;  543 

SCALE  FACTOR  (  V/DF.G/SEC  )  :  - 

6.4  175  31  >33 

ft I AS  (VOLTS)  :  9. 

.191  962.- 08 

’STERESIS, 

NEC  RATES 

( VPC  ) :  - 

.331 683 

’S  TERES  1 9, 

PCS  RATES 

(vno:  i 

.560872-33 

/y  r 

’  ea  ny 


DULL  OFFSET  (VDC):  .01  6064 

TEST  FHCI  nrj'Jti'-.f?) 

TABLE  -  3.3.2-V 


3'f-?0 


RATE 

CEPS OR  TES 

T  PROGRAM 

NADC  80081 

PATE  .  .  ?iU-.8P . 

RUN. 

1  •  •  • 

TEMP..tl$4°F . 

SERA 

i  *  •  • 

RATE 

V  OUT 

V  CALC 

Z  F  S 

Z  IDEAL 

(PEG/SEC) 

( VPC  ) 

( VDC  ) 

-49.91 

•  32G4 

.3446 

.513 

-5.652 

-99 . 799 S 

.63  77 

.6664 

.  80  *5 

-4.457 

-149.  CSS. 

.9523 

.9879 

1  . 333 

-3  .685 

-199.566 

1 .2698 

1  .31 

1 .132 

-3.121 

-24 S. 4 22 

1.5925 

1  .  63  1 6 

1.1-31 

-p  •  4  *<\V> 

-299.331 

1  .9235 

1  .9535 

.93 

-1.738 

-349 .267 

2.2545 

2.2756 

.594 

-.935 

-399.1  IK 

2.5942 

2.5972 

.083 

-  .1  14 

-449.394 

2 . 93  92 

2.91 95 

-.555 

.679 

-49S.956 

3 .28703 

3  .2412 

-  1 .291 

1  .423 

-548.769 

3 .63494 

3 .56255 

-2.34 

2.345 

-498.84 

3 .28789 

3 .2434 

-  1 .336 

1  .4  73 

-448.906 

2.9433 

2.9183 

-  .618 

.75  7 

-399.1 15 

2.5956 

2.5972 

.343 

-.059 

-349.226 

2.25  6 

2.2753 

.547 

-.861 

-7! 9 9  .r.99 

1 .9219 

1 .9533 

.886 

-1 .628 

-f.49.49n 

1 .5942 

1  .632 

1  .367 

-2.351 

-199.543 

1 .2715 

1 .3398 

1  .  38 

-2.978 

-149. 649 

.9536 

.988 

.97 

-3.565 

-99.cn.5n 

.6391 

.6666 

.776 

-4.273 

-49.9238 

.32  73 

.3447 

.49 

-5.398 

49.8697 

- .2932 

-.299 

-.163 

-1 .838 

99. 7,2,2] 

-.6341 

-.6236 

-  .467 

-2.576 

149.581 

-.91  7 

- .9422 

-.711 

-2.613 

199.466 

-  1  .  23  2  7 

-  1 .264 

-  .888 

-2.432 

24  o .  4 1 

-1 .5524 

- 1 .5862 

-.952 

-2.399 

n99  ,f.97 

-  I .8764 

-1 .938 

-  .889 

-  1 . 63  4 

349.237 

-2.2056 

-2.2301 

-.691 

-1 .089 

398.979 

-2.5436 

-2.5539 

-.29 

-.4 

449.321 

-2.8809 

-2.8737 

.23  1 

.24  6 

49F..C7 

-3.2245 

-3 .1923 

.823 

.93  7 

548.775 

-3.56964 

-3.51  716 

I  .4  79 

1  .4  82 

498.81 1 

-3.2253 

-3.1949 

.85  6 

.94  4 

448.95 

-2.881 6 

-2.8733 

.233 

.286 

399.048 

-2.542 

-2.5514 

-  .265 

-  .3  66 

349.1 7 

-2.2372 

-2.2297 

-  .633 

-  .997 

299.285 

-1 .8777 

-  1 .9379 

-.85  1 

-  1  .564 

249.43;; 

-1  .5539 

-1 .5861 

-.91 

-2.006 

I 99.532 

-  1  .23  43 

-  1 .2644 

-  .84  9 

-2.3  4 

1 49.581 

-.9186 

- .9422 

-  .66 5 

-2.447 

39.6736 

-.6054 

- .6233 

-.418 

-2.339 

43.8513 

-.2941 

- .2989 

-.136 

-  1.498 

TEST  SUMMARY 

FULL  SCALE  RATE  (DEG/SFC) 
SCALE  FACTO!?  (V/PEG/SEC) 
31  AS  (VOLTS) 

HYSTERESIS,  PEC  RATES  ( VPC ) 
HYSTERESIS,  PUS  RATES  (VPC) 
PULL  OFFSET  (VPC) 


TABLE  3.3.2-VI 


5  50 

-6.45  06  32-03 
2.265892-32 
-1.68777E-33  . 

1.6R792E-03  ,  / 

1  .674372-32  // 

TEST  EPS I  NEE? 
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RATE  SENSOR  TEST  PROGRAM 


NADC  80081-60 


DATE  . .  .  RllK.  ...  ??T. 

TEMP. .  .1P5°F. .  SER#  .  .  . 


RATE 

(PEC, /SEC) 

V  OUT 
(VDC) 

V  CALC 
(  VPC ) 

:  fs 

1  IDEAL 

-49.9000 

.0001 

0  0  0  7 

.041 

-0.647 

-99.9364 

.581  1 

.5961 

.441 

-0.409 

-149.9 

.0041 

.9344 

.599 

-0.197 

-199. 740 

1.1007 

1  .01 1 7 

.60 

-1 .073 

-049.730 

1  .4966 

1.50 

.69 

-1.50 

-099.597 

1  . 00  70 

1 .8075 

.581 

-1.367 

-349.546 

0.1005 

0.1355 

.300 

-  .630 

-399.516 

0.4405 

2.4436 

.  390 

-.107 

-449.434 

0.7614 

0.7514 

-.0  96 

.3  60 

-499.363 

3.0030 

3.3593 

-  .700 

.795 

-  549. "94 

3  .40551 

3  .3  6  704 

-1.100 

1 .13 

-499  .090 

3.0843 

3 .3509 

-  .  75  1 

.007 

-449. 335 

0 .7603 

0.751  1 

-.33 

.434 

-399.419 

0.44  15 

0.443 

.345 

-.360 

-349.535 

0.1037 

0.1350 

.3  4 

-  .  53  6 

-P.99 ,61 

1  .0080 

1 .0076 

.550 

-1 .313 

-P49.73 

1  .4979 

1  .50 

.650 

-  1  .43  6 

-199.793 

1 .1090 

1  .010 

.656 

-1 ,035 

-149. 086 

.0051 

.9343 

.566 

-0.370 

-99.8007 

.500 

.596 

.41 

-0.06 

-50. 3350 

.000  7 

.0004 

O  Or* 

-0.539 

49.9P49 

-  .3000 

-.307  ;• 

-.036 

-0.070 

99.7941 

-.6001 

-.63  53 

-.39 

—  0.15 

149.713 

-  .905 

-.9431 

-.53  6 

-1 .960 

199.67P 

-1  .0099 

-1.0510 

-.600 

-1 .709 

049. 636 

-1  .5374 

-1 .5591 

-  .  64 

-1.411 

P99  .459 

-  1 .04  78 

-1.0665 

-.553 

-1 .31 7 

349.398 

-0.1615 

-0.1 745 

- 

%v>  <  »< 

-.630 

399.30!, 

-0.4700 

-0.480  7 

-.130 

-.100 

449.39 

-0.7901 

-0.791  1 

.038 

.055 

499. 046 

-3.1191 

-3.3985 

.607 

.669 

549.004 

-3.43956 

-3 .43660 

.971 

.9  73 

499.1 93 

-3.1196 

-3.3900 

.633 

.698 

449.036 

-0.799 

-0.7901 

.061 

.319 

399.337 

-0.4794 

-0.4000 

-.384 

-.115 

349.406 

-0.1607 

-0.1  75 

-  .3  63 

-  .5  70 

099.501 

-  1 .849 

-1 .0668 

-  .505 

-  .964 

049.616 

-1 .5307 

-  1  .5590 

-.635 

-1.333 

199.671 

-1.0310 

-1 .0510 

-.59 

-1 .60 6 

1 49.669 

-  .9063 

- .9400 

-  .407 

-1.79 

99.7600 

-.603  6 

-.635  1 

-  .339 

-  1 .866 

49.0565 

- .3003 

-.3074 

-.149 

-1  .646 

TEST  SUMMARY 

FULL  SCALE  RATE  (DEG/SEC);  553 
SCALE  FACTOR  (V/PEG/5EC):  -6.16636 E-33 
BIAS  (VOLTS)  :  -  I . 095  73E-3P 


HYSTERESIS,  NEC  RATES  (VPC): 
HYSTERESIS,  DOS  RATES  (VPC): 

HULL  OFFSET  (VDC): 


-  1  .P7745E-33 
I .541 I4E-33 
-I  .9661  0E-3P  / 


EfIGI  DEER/.'  .< 


?-/?  yo 


RATE  SENSOR  TEST  program 


date.,3-A2.*W . 

TEMP..]«°/. . 


RATE  V  OUT 

(DEG/SEC)  ( VDC) 


-50 

.2801 

-99.8845 

.5807 

-149.798 

.8834 

-199.752 

1.1881 

-249.697 

1 .4964 

-299.566 

1 .8076 

-349.583 

2.122 

-399.45 

2.4397 

-449.389 

2.7608 

-499.294 

3.0835 

-549.255 

3.40516 

-599.167 

3.72361 

-549.363 

3.40573 

-499.307 

3.0841 

-449.411 

2.7616 

-399.505 

2.4403 

-349.594 

2.123 

-299.632 

I .8081 

-249.702 

1  .4971 

-199.79 

1.1892 

-149.788 

.8843 

-99.8997 

.5816 

-49.9899 

.2305 

49.8533 

-.3203 

99.7957 

-.6218 

149.738 

-.9245 

199.579 

-1 .2294 

249.596 

-1.5369 

299.542 

-1  .847 

349.459 

-2.1607 

399.334 

-2.4777 

449.26 

-2.7973 

499.221 

-3.1  133 

549.173 

-3.43081 

599.127 

-3.75621 

549.212 

-3  .43951 

499.286 

-3.1191 

449.42 

-2.7931 

399.396 

-2.4706 

349.479 

-2.1621 

299.476 

-1 .8483 

249.574 

-1 .5382 

199.645 

-1 .2309 

149.649 

-.9264 

99.7484 

-.623  7 

49.8944 

-.3223 

RUN . H.°J. 


SER# , 

381 

V  CALC 
(VDC) 

7.  FS 

.2894 

.25  1 

.5978 

.46 

.9063 

.618 

1 .2151 

.727 

1  .5238 

.74 

1  .8321 

.661 

2.1413 

.519 

2.4495 

.263 

2.7582 

-.07 

3.0667 

-.455 

3  .37555 

-.798 

3.68403 

-1.066 

3  .3  7622 

-.796 

3.0668 

-  .468 

2.7583 

-.088 

2.4498 

.243 

2.1413 

.494 

1 .8323 

.653 

1 .5238 

.722 

1  .2153 

.736 

.9062 

.592 

.5979 

.437 

.2893 

.23? 

-.3273 

-.18? 

-.63  65 

-.398 

-.9452 

-.558 

-1  .2533 

-.646 

-1 .5625 

-.691 

-1 .8712 

-.654 

-2.1 798 

-.516 

-2.4831 

-.279 

-2.7967 

.017 

-3.1055 

.343 

-3.41426 

.662 

-3.72305 

.894 

-3.4145 

.674 

-3 .105? 

.354 

-2.7977 

.0)1 

-2.4385 

-  .265 

-2.1799 

-  .481 

-  1.8708 

-  .608 

-1  .5624 

-  .653 

-1  .2537 

-.616 

-.9447 

-.493 

-.6362 

-.338 

-.3281 

-.155 

NADC  80081-60 


7.  IDEAL 


-3.315 
-2.765 
-2.475 
-2.183 
-1.779 
-1  .324 
-.891 
-.3  96 
.393 
.546 
.872 
1  .367 
.869 
.562 
.118 
-.3  65 
-.848 
-1 .338 
-1 .735 
-2.119 

-2.3  72 
-2.625 
-2.868 
-2.272 
-2.3  94 
-2.23  7 
-1  .942 
-1.661 
-1  .31 
-.886 
-.419 
.323 
.413 
.723 
.295 
.73  7 
.425 
.315 
-.3  92 
-  .826 
-1.218 
-1.569 
-1 .85 1 
-1 .977 
-2.333 
-1  .859 


TEST  SUMMARY 

FULL  SCALE  RATE  (DEG/SEC):  633 
SCALE  FACTOR  ( V/DEG/5EC ) :  -6. 181392-03 
BIAS  (VOLTS)  :  -1.96605E-32 
HYSTERESIS,  KEG  RATES  (VDC):  -  1 . 1  35 79E-33 
HYSTERESIS,  POS  RATES  (VDC):  I .93787E-03 
~  HULL'  OFFSE T  '  (  VDC  ) :  - 1 .9336 1  E-02 

TABLE  3.3.2-VIII  TEST  ENGINEER 


y-tr  xo 
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NADC  80081-60 


HATS  SENSOR  TEST  PROGRAM 

DATE  .  .  RUH...W . 

TEMP.  ..I.*# . .  SER#...¥i . 


RATE 

V  OUT 

V  CALC 

*  FS 

t  IDEAL 

(DEG/SEC) 

(VDC) 

(VDC) 

-49.9743 

.2793 

.2895 

.252 

-3.272 

-99.9149 

.5802 

.5989 

.465 

-3  .024 

-149.788 

.883 

.9078 

.617 

-2.679 

-199.758 

1  .1875 

1.2174 

.744 

-2.421 

-249.675 

1  .4953 

1 .5267 

.78 

-2.03  1 

-299.619 

1  .8061 

1  .8361 

.744 

-1.613 

-349.522 

2.121 

2.1452 

.602 

-1.12 

-399.482 

2.4393 

2.4547 

.384 

-.625 

-449.482 

2.7603 

2.7645 

.103 

-.15 

-499.326 

3.3826 

3.0733 

-.232 

.302 

-549.319 

3  .43475 

3  .3  83  0  7 

-.538 

.637 

-599.396 

3.72346 

3 .69145 

-.795 

.863 

-649.15 

4.33508 

4.33154 

-.833 

.834 

-599.208 

3.72433 

3.69214 

-.792 

.85  9 

-549.257 

3 .40568 

3  .38269 

-.571 

.676 

-499.368 

3.3839 

3  .0736 

-.25  7 

.335 

-449.423 

2.7614 

2 . 764 1 

.062 

-  .098 

-399.466 

2.4407 

2.4547 

.347 

-  .564 

-349.514 

2 . 1 225 

2.1452 

.564 

-1.05 

-299.592 

1  .8078 

1  .8359 

.699 

-1.517 

-249.724 

1  .4968 

1  .527 

.75 

-1 .952 

-199.725 

1.1889 

1 .2172 

.703 

-2.289 

-149.915 

.8842 

.9086 

.636 

-2.629 

-99.9166 

.5812 

.5989 

.438 

-2.852 

-53.3181 

.2799 

.289  7 

.244 

-3.171 

49.6755 

-.J2I4 

-.3291 

-.192 

-2.507 

99.8025 

-.6224 

-.6384 

-.398 

-2.595 

149.659 

-.9254 

-.94  73 

-.545 

-2.366 

199.687 

-1  .23 

-1  .25  72 

-.677 

-2.204 

249.571 

-1  .5374 

-1 .5663 

-.717 

-1.866 

299.515 

-1.8475 

-1  .8757 

-.701 

-1  .521 

349.429 

-2.1614 

-2.1849 

-.584 

-  1 .387 

399.464 

-2.4782 

-2.4949 

-.414 

-.673 

449.356 

-2.7979 

-2.834 

-.15 

-.21  7 

499.253 

-3.1192 

-3.1131 

.151 

.1  97 

549.122 

-3.44318 

-3.422 

.45  2 

.534 

599.139 

-3.75765 

-3.73186 

.64 

.695 

648.975 

-4.36933 

-4.34361 

.736 

.  707 

599.134 

-3.75861 

-3,73164 

.67 

.727 

549. 2J9 

-3.44123 

-3.42253 

.464 

.549 

499.3 

-3.1236 

-3.1  134 

.18 

.234 

449.336 

-2.7997 

-2.8338 

-.104 

-.15 

399.342 

-2.48 

-2.4941 

-.351 

-.571 

349.463 

-2.1632 

-2.185 1 

-.544 

-1.311 

299.547 

-1.8494 

-1 ,8759 

-.65  7 

-1.427 

249.574 

-1.5393 

-1  .5663 

-.67 

-1  .744 

199.62 

-1.2318 

-1.2568 

-  .62 

-2.018 

1 49. 797 

-.92  72 

-.9481 

-.52 

-2,258 

99 .8448 

-.6243 

-.63  8  7 

-.357 

-2.324 

49.8912 

-.3229 

-.3292 

-.156 

-2.337 

TEST  SUMMARY 

FULL  SCALE  RATE  (DEG/SEC) 
SCALE  FACTOR  (V/DEGPSEC) 
3IAS  (VOLTS) 

HYSTERESIS,  NEG  RATES  ( VOC ) 
HYSTERESIS,  POS  RAT'S  (VDC) 
NULL  OFFSET  (VDC) 


;  653 

:  -6.I952IE-3J 
:  -2.3I268E-32 
:  -  1. 62220  E- 03 
:  I.9484CE-03 
:  -1.93  609E-08 

TEST  ENGINEER  A 


TABLE  J.3.2-IX 
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RATE  SENSOR  TEST  PROGRAM 


KADC  80081-60 


READY 


DATE  . .  hl.2."?9 


RUN.... HOT 


TEMP . .  i6A°F, 


SER#  .  .  ,3.8.1. 


RATE 

(DEG/SEC) 

V  OUT 
(VDC) 

V  CALC 
(VDC  ) 

1  FS 

7.  IDEAL 

-99.8895 

.5  798 

.601  9 

.511 

-3 . 5  78 

-199. 749 

1.1866 

1 .2193 

.75  6 

-2.65 

-299.575 

1  .8042 

1  .8364 

.744 

-  1 . 73  8 

-3 99. 5 JR 

2.4364 

2.4542 

.4  13 

-.793 

-499.86 

3.0795 

3.071 

-.198 

.277 

-599. 19R 

3.720  75 

3.68884 

-  .737 

.861 

-690.369 

4.3338 

4.30632 

-.635 

.636 

-599. 148 

3 . 72 1 5  4 

3 .68857 

-.768 

.80 

-499.351 

3 .080  7 

3 .0715 

-  .213 

.298 

-399.46 

2.4377 

2.454 

.3  77 

-.66 

-299.578 

1  .8055 

1  .83  65 

.71  6 

-1 .674 

-199.756 

1 .1872 

1 .2193 

.743 

-2.603 

-99. OCRS 

.5804 

.6019 

.496 

-3.476 

99.8845 

-.6235 

-.6328 

-  .284 

-1  .09 

1 99 .638 

-1  .2268 

-1 .2499 

-.533 

-1.87 

299. 5R 7 

-1  .8432 

-J .8674 

-.561 

-1  .3  1 

399.363 

-2.4726 

-2.4846 

-.278 

-  .487 

499.1'? 

-3.1  13 

-3.1018 

.8.4  9 

.3  63 

599.05 

-3.75153 

-3.7191  4 

.74  9 

.875 
-1.13  7 

698.951 

-4  .28764 

-4  .33677 

-1.135 

599.1 J9 

-3.75269 

-3.7195 

.767 

.896 

499.188 

-3.1 145 

-3.1018 

.894 

.419 

399.314 

-2.4744 

-2.4843 

_  0  0  8 

-.402 

R99.537 

-  1  . 8448 

-1.86 75 

-  .  5  84 

-  1 .224 

199.61 

-1  .2284 

-1 .8407 

-  .4  03 

-1 .798 

99.80-42 

- .6222 

-.6327 

-  .9.43 

-  1  . 703 

TEST  SUMMARY 

FULL  SCALE  RATE  (DEG/SEC):  700 
SCALE  FACTOR  (V/DEG/SEC):  - 6  .  |  823  7E-J3 
BIAS  (VOLTS)  :  -.315642 


HYSTERESIS,  !)EG  RATES  (VDC): 
HYSTERESIS,  POS  RATES  (VDC): 

HULL  OFFSET  (VDC): 


-  1 .2S9R4E-33 
1  .8391  RE-33 
-I .  95  895  E- 32 

TEST  ENGINEER 


TABLE  3.3.2-X 


71 


RATE  CEPS OR  PR Ofi!?Af':  OUTPUT  DRIFT 


NADC  80081-60 


READY 


pate..?tU-.8P. 

TEflP.  .ti6.5.°f. . 


RUfl....UQT. . 

ser#...35.5. . 


OUTPUT 

DRIFT  IN  15  SEC 

INTERVALS 

RATE 

MEAN 

SCALE  FAC 

(PEG/SEC) 

( VDC  ) 

(  VOLTS/ Pi 

99.0386 

.596935 

5 .97873E-33 

90. PI 68 

.5972 92 

5. 923 89 E- 33 

99.7797 

.597534 

5  .982.53  E-33 

99.7493 

.597599 

5  .991 31 E-33 

199.541 

1  .19771 

6 .33235  E- 33 

199.556 

1  .1  9799 

6  .333  27E-33 

199.564 

1  . 1 983 

6  .334  63F.-33 

199.544 

1  .19275 

6. 33 745 E-33 

299.334 

I .81288 

6. 35  63  9  E-33 

299.30? 

1  .8133] 

6  . 35  73  5  E-33 

299.35 

1  .81355 

6.35R29E- 03 

299.33 

1  .81436 

6. 3633 9 E- 33 

399.1  1  1 

2.44711 

6.131 43E-03 

399.072 

2  .44846 

6 . 1 35 29 E- 03 

399.067 

2.44944 

6.13791 E- 03 

399.109 

.2.44974 

6.13R39.E-33 

498.896 

3.1349 

6  .2  23  5  4  E-33 

492. 799 

3.135  92 

6. 2.26  79  E-33 

492.957 

3.13635 

6.225  38E-33 

492.254 

3.13636 

6.22698E-23 

MILL  OFFSET  (VDC):  A  .  85  A  I  2.K- 33 


(  4^'^ 


TABLE  3.3.2-XI 


RATE  SENSOR  PROGRAM:  OUTPUT  DRIFT  NADC  80081-60 


DATE . .  Jt1.3.-.8?. 

TEMP .  .  J$3°.F  . . , 

OUTPUT 

DRIFT  If)  15  SEC 

RATE 

meat; 

(DEG/SEC) 

(VDC) 

99. R1 7 2 

.  63  623 

99.7P.4R 

.  636R5  6 

99.7756 

.636936 

99. 77RP 

.637396 

199. 54P 

1 .26872 

199.581 

1  .26943 

1 99.563 

1 .27343 

199.57 

1 .27093 

299 .293 

1  .9222  7 

299.339 

1  .9224  7 

299.34 

1 .92299 

299.297 

1 .923  75 

399.136 

2. 59895 

399.394 

2.59987 

399.391 

2.63,149 

399.107 

2.63H9 

498 ."49 

3.29585 

49"  .9 I 9 

3 .29692 

498. R4R 

3 .29744 

498.938 

3  . 2.9R46 

NULL  OFFSET  ( VDC ) : 


.  . J73 . 

INTERVALS 

SCALE  FACTOR 
(VOLTS/DEG/SEC) 


6. 3  73  95  E- 33 
6.3R229E-33 
6.3R33  8E-33 
6 .385  I  PE -03 

6.35RI 7E-33 
6.3634  7E-33 
6 .3  6636E-33 
6.3683  7E-33 

6.42268 E-33 
6.4223  RE- 33 
6.4241  2F.-33 
6. 4275 4 E- 33 

6.511 94E-33 
C  .5  I  44  4E-23 
6.51  GORE- 33 
G. 51 75 PE-33 

G.G3G93E-33 
6.608) PE-33 
G.G131 3E-33 
G.GI 396E-33 


TABLE  3.3.2-XII 
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RATE  SENSOR  PROGRAM:  OUTPUT  DRIFT  NADC  80081-60 


READY 


PATE. 

.3-.U.-§Q . 

RUN. 

. .  .HQ?. .... 

•  • 

TEMP. 

165°F 

SER/* 

381 

RATE 

OUTPUT  DRIFT 

IN  15  SER 
MEAN 

INTERVALS 

SCALE  FACTOR 

(PEG/SEC) 

(  VDC  ) 

( VOLTS /PEG/Si 

9 9. SR 79 

.5  73  77 

5 . 74 1 84E-33 

99.91  S3 

.574324 

5 . 74493E-33 

99 . 9649 

.57451  6 

5 . 74  743E-33 

99.935 

.5  744  79 

5 . 74853  E-33 

199.76 

1 .1  785? 

5 . R9967E-23 

199.757 

1  .  17897 

5.90231 E- 33 

199.758 

1 .17893 

5.931 78E-33 

199.75?. 

1 . 1 7928 

5.933  72E-23 

299.574 

1  .7953  6 

5 . 993  33  E- 03 

299.534 

1 .7955 

5.9943 1 E-03 

29?  .534 

1 . 79635 

5.9961 4E-33 

299.628 

1 . 79699 

5.99743E-33 

399.391 

2.4287 

.336381 

399.39 

2.4289 

6.38 1 52E-33 

399.433 

2.42895 

.336381 

399.412 

2.4297? 

6 . 38324E-33 

499.185 

3 .07446 

6.15  895 E- 33 

499.263 

3 .37449 

6.15  836E-33 

4  99  .332 

3.37462 

6. I5782E-33 

499.212 

3 .3749 

6.1595  IE- 33 

NULL  OFFSET  (VPC): 

-.322159 

TABLE  3.3. 2-XI1I 
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HIGH  TEMPERATURE  TEST  DATA  SUMMARY 
(+165°F  +5°F) 


NADC  80081-60 


TABLE  3. 3. 3-1 


NABC  80081-60 


3.4  Low  Temperature  Sensitivity 

3.4.1  Test  Setup  and  Procedure 

The  test  setup  for  the  -30°F  +5°F  temperature  sensitivity  environment 
is  the  same  as  the  baseline  test  setup  except  for  the  addition  of  cooling. 

A  thermocouple  was  mounted  under  one  of  the  rate  sensor  mounting  screws. 
A  portable  environmental  chamber  was  mounted  over  the  8"X8"X8"  test  cube  on 
the  Genisco  1100-2  rate  table. 

A  tank  of  liquid  nitrogen  was  used  for  cooling  by  pressurizing  with 
dry  nitrogen.  The  dry  nitrogen  pressure  was  controlled  by  a  solenoid  to 
maintain  a  constant  temperature.  After  temperature  stabilization  and  a 
45  minute  soak,  the  test  was  run.  The  thermocouple  was  disconnected  prior 
to  each  run.  This  was  done  due  to  the  absence  of  thermocouple  wiring  in 
the  rate  table  slip  rings. 

This  test  deviates  from  the  -65°F  +5°F  described  in  the  test  plan. 

This  was  discussed  and  approved  by  NADC  at  the  mid-task  review. 

A  test  schematic  is  shown  in  Figure  C.3-2  of  Appendix  A,  Part  C. 

3.4.2  Test  Results 

The  test  results  are  presented  in  the  same  manner  as  the  baseline 
test.  The  results  are  shown  in  tables  3.4. 2-1  through  3.4.2-IX.  From 
table  3.4.2-II,  a  plot  was  made  to  typically  show  the  low  temperature 
effect  on  the  output  of  the  units.  This  is  compared  to  the  baseline  data 
obtained  at  room  temperature  as  shown  in  Figure  3. 1.2-1.  This  particular 
plot  is  for  S/N  355  sensor  at  500  degrees/second  maximum  rate. 

Readytime,  threshold  and  resolution  were  measured  exactly  as  done 
during  the  baseline  test. 

3.4.3  Data  Evaluation 

The  cold  temperature  (-30°F  +5°F)  sensitivity  data  for  the  Superjet 
rate  sensors  tested  produced  the  following  worst  case  evaluation: 


1. 

Full  Scale  Rate  at  ±2%  Linearity  Error 

425  +25  deg/sec 

2. 

Scale  Factor 

.0058  +  .0001  V/deg/sec 

3. 

Bias 

+1.66  deg/sec 

4. 

Hysteresis 

+2.44  deg/sec 

5. 

Threshold 

<0.1  deg/sec 

6. 

Resolution 

<0.1  deg/sec 

7. 

Ready time 

.069  sec  max. 

8. 

Drift 

random  (+4.8  deg/sec/min) 

78 


NADC  80081-60 


The  data  recorded  for  each  serial  number  is  shown  in  Tables  3. 4. 3-1 
and  3.4.3-II. 

The  full  scale  rate  decreases  with  cold  temperature  along  with  a 
scale  factor  reduction  of  approximately  1Q%.  The  hysteresis  error  increased 
substantially  on  serial  number  355  while  the  other  two  units  hardly  changed. 

Threshold,  resolution  and  ready time  were  virtually  unchanged  while  the 
drift  characteristics  were  random.  This  may  have  been  caused  by  the  heating 
and  cooling  of  the  wires  located  in  the  sensor. 
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RATE  SENSOR  TEST 

DATE  .  .W7t§Q . 

TFMP .  .  .TtPP?f.  . . 

'  PROGRAM 

RlUl. 

SE  Tl# 

..QOJ-P... 

.  .'.3.5.5. . . 

NADC  80081- 

•  •  •  • 

RATE  V  OUT 

(DEG/SEC)  (VDC) 

V  CALC 
(  VDC  ) 

7  FS 

7  IDEAL 

-49  .9135 

.8867 

.8933 

.86 

-8.343 

-99.7846 

.5684 

.5737 

.447 

-2.315 

-149.663 

.83  69 

.8541 

.679 

-2.341 

-199.5 

1.11 88 

1 .1348 

.847 

-1.939 

-249.439 

1  .3956 

1.4148 

.76 

-1  .371 

-299 .367 

1.6811 

1  .6957 

.5  74 

-.863 

-349.159 

1  .9739. 

1.9756 

.3^6 

-.183 

-398.971 

2.8838 

2.2556 

-  .997 

1.185 

-448.864 

8.5933 

8.5361 

-8.144 

8.  15 

-399. J4 

2.8758 

8.256 

-  .784 

.884 

-349.155 

1.933  6 

I  .9756 

-.316 

.438 

-899.286 

1  .6876 

1 .6952 

.331 

-.453 

-249.404 

1  .3958 

1  .4148 

.748 

-  1  .35 

-199.489 

1.11 89 

1  .1348 

.841 

-1  .897 

- !  49 .681; 

.8331 

.853  8 

.93  9 

-8.P.24 

-99.781 R 

.5518 

.5736 

.863 

-3 . 89 1 

-49.9168 

.8754 

.8933 

.736 

-6.3  65 

49.8851 

-.8638 

-  .8674 

-  .284 

-8.566 

99.7638 

-.5386 

-.5481 

-.615 

-8.778 

1 49.631 

-  .3398 

- .8883 

-.738. 

-8.23 1 

199.487 

-1  .3917 

-1.1 384 

-.664 

-1 .498 

249.358 

-1  .3747 

-1  .3891 

-.571 

-1.331 

89 9. "46 

-1  .6631 

-1  .6696 

-.375 

-  .563 

349.1  14 

-1  .5533 

-1  .95 

.314 

.318 

398.875 

-8.8.48 

-8.8897 

.485 

.547 

448.81  1 

-8.5414 

-8.5104 

I  .286 

1  .889 

398.931 

-8.83  74 

—  r>  O  7 

.893 

.33 

349.148 

-  1 .948 

-1 .9501 

-.323 

-.416 

899.(68 

-1  .6535 

-1 .6698 

-.68 

-.93  8 

849.395 

-1  .3  739 

-1  .3  <89  4 

-.6)8. 

-  1  . 1 34 

1 99.44 

-1 .395 

-1 .1336 

-.535 

-1.836 

1 49.643 

-.31  6 

- .8836 

-.498 

-1 .496 

99.7781 

-  .5435 

-  .5438 

-  .333 

-  1  .3  68, 

49.8658 

-  .8751 

-.8676 

.895 

8.664 

TEST  SUMMARY 

FULL  SCALE  RATE  (DEG/SEC):  450 
SCALE  FACTOR  ( V/PEG/SEC ) :  -5.681 7RE-33 
DIAS  (VOLTS)  :  I  .26243F.-08 
HYSTERESIS,  REG  RATES  (  VDC ) :  -I  .04051  E-32 
HYSTERESIS,  DOS  RATES  (VDC):  1  .4881 5E-3R 
HULL  OFFSET  (VDC):  1  . 73  85RF.-33 

TEST  ENGINEER 

TABLE  3. 4. 2-1 
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\ 

[ 
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I 


i 

i 
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rate  czhsoo  test  paocifAr  nadc  soosi 

DATii .  ,?-.1.7r?9 .  f?n  r< . .  .gw . 

temp .  .t3.°.°.f .  se  n* .  .m . 


LATE 

( PE  S/3LC ) 

V  OUT 
cvnc) 

V  CALL 
<  W[:C  ) 

7  I/O 

•  i  iJ 

T  I  PEA 

-4P.91  70 

.P7C3 

ofiOn 
•  t  . 

.  5  5  0 

-5.0  7 

-PP.0134 

.5  50 

.  5  700 

.  00  7 

-4.345 

-14P.ro 

.  03  J  7 

.0,01  P 

1  .."73 

-3  .5  03 

-IPO. SCo 

1  .1  IPC 

1  . 1  45  7 

1.10! 

_  0  r  ■  0 

<  *  '  • '  - 

-PAP.  *,40 

1  .3PP5 

1  .43  JO. 

1  . 0  75 

-0.155 

-p.pp.pp.5 

1  .6P1  7 

1  .7141 

.  7r;p 

-  1  .3  1  0 

-3.1P.ip4 

1  .  Pf  75 

1 .PPPP 

.4  1 

-.507 

-3PP.135 

0.0090 

P  .,0034 

-.017 

.0  70 

-441.000: 

P.5P3  1 

P.5070 

-  .OOP 

.?" 

:  .PP.P5 

P  ,0500 

-0.45 1 

0.45  0 

-44*.  .,..0 

o  .0.1c 

P  .  5  005 

-  1  .3  1  0 

1  .  4  05 

-3P0..1L3 

p.#p9i  r 

0.0034 

- 

.3  0  0 

-349.100 

1  .90AP 

1 .POP! 

.50.5 

-.751 

-::??  .31  0 

1  .rpir. 

1.7147 

#  ?:.* 

-1  .3  51 

-PAP. 355 

1  .4.175 

! .4PP7 

.  777 

-1.550 

-ipp.  4.’; 

1  . 1 P3 

1 .1451' 

.  70 

-1  .  "50 

-14P.C4r: 

.0417 

.001 

.075 

-0.05 7 

-PP.745  7 

.  5  00.1 

.5704 

.470 

-4P.P3PC 

.,"777 

.0*03 

.513 

-5.130 

•iP.0055 

-  .P.73 

-.077 

-.13" 

-1  .3  04 

PP.7P13 

”  •  >  ‘1  (-3 

- .0013 

-  .457 

-0.09 1 

1  A  9 . C33 

_  or>  r 
♦  <!.»> 

-.04  0 

-.7 

-0.3  41 

1 99 .50 

-  1  .  U5  7 

-1  .1335 

-  .r  70 

-0.100 

04 P.300 

-1  .30.'. 

-1  .4140 

-  .  *4  1 

-1 .0-7 

PP9.015 

-  1  .  C  7  4 1 

-I .oppp 

-  .070 

-1.407 

34P.JPP 

-  1  .9079 

-1  .*03  7 

-.553 

-  .  7"  1 

3  Oft  #  Qjp 

-::.p.  C3C 

-P.P.0  70 

-.140 

-  .  !  3 

440.903 

-P .  5000 

-P.5531 

.5  40 

.0.10 

4*o.7oo 

_  r  .  r/<mr, 
M'H'rj 

-P.03  73 

1  .5  75 

1  .5  7* 

4  40 . 03 C 

-P.50 

-  P. 550.0 

.P03 

1  ..'73 

3PP.1I0 

-P.P775 

_  0  r*  r  o/j 

.3  1  * 

.4 

34P.1 IP 

-  1  .  P  75  0 

-1 . p  03  0 

-.POP 

-.413 

p.pp.103 

-1 .079* 

-1 .OPP 

-.07 

-1.10 

P.4  P.4  35 

-1  .3P1  1 

-1.4151 

-  .  03  P 

- 1 .OOP 

1  PP  .4  P.  5 

-1 .117 

-1.13 

-  .0  IP, 

-0.100 

1  ••  P.535 

-.OP  73 

-  .0454 

-  .03  7 

-0.10" 

P*.73 C5 

-  .5510 

-  .501 4 

-  .3  43 

-1.700 

•iP.oooo 

-  .  P  0  4  1 

-  .  P.70P 

-  .45  1 

-4.5  05 

ARY 


TEST  SlIMriARY 

FULL  SCALE  RATE  CGEG/SEC) 
SCALE  FACTO,’!  (V/DEG/SEC) 
II  IAS  C VOLTS) 

HYSTERESIS,  ,'IZG  RATES  (VPC) 
HYSTERESIS,  I’OS  RATES  (VUG) 
[RILL  OFFSET  (Vl'G) 


51.1 

-5 .7.13  7 IE -.53 
7.45?3*F-J3 
-  1  .00 4*311-. 50 
I  .3P.1PPE-JP. 
0.47.1-50 -.,3 

TEST  Ef’GIMEF.P, 


?-/?-, ?C 


TABLE  3.4.2-II 
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RATE  SENSOR  TEST  PROGRAM 


NADC  80081-60 


DATE  .  .3r.4".8.0. .  RUN... 

TEMP .  . .  7?°°.F. .  SE  R#  . . . 


RATE 

(PEG/SEC) 

V  OUT 
(VDC) 

V  CALC 
(VDC) 

Z  FS 

Z  IDEAL 

-49.9432 

.292 

.3345 

.52  9 

-4.238 

-99.flP.CS 

.5839 

.5988 

.631 

-2.528 

-149.632 

.8781 

.8926 

.615 

-1.645 

-199.511 

1  . 1 729 

1 .1869 

.591 

-  1  . 1  84 

“P.49.41  9 

1  .4  722 

1 .4813 

.384 

-.615 

-P.99  .326 

1 .7752 

1  .7757 

.324 

-.033 

-3A9.1SP. 

2.3884 

2.2699 

-  .788 

.902 

-399.335 

2.4395 

2.3638 

-  1  . 93  8 

1.943 

-3A9.1 1C 

2.0874 

2.0095 

-.761 

.872 

-B99.R91 

1  .7745 

1.7755 

.345 

-  .36 

-249.468 

1  .4077 

1  .4816 

.586 

-.94 

-199. 53C 

1  .1  695 

1  .1  87 

.74  1 

-1 .486 

-1 A9.C7C 

.8746 

.8929 

.775 

-2.07 

-99.813  A 

.5813 

.5987 

.73  8 

-2.959 

-49.9442 

.2892 

.3245 

.646 

-5.176 

49.834 

-.2864 

-.2.842 

.096 

.767 

99. 71 B9 

-  .5744 

-  .5  784 

-.1  71 

-.687 

1 A9.53 

-  .8657 

-.8723 

-  .2.81 

-.753 

1 99.AA9 

-  1.1584 

-1 .1608 

-  .3  5  6 

-.713 

249.278 

-  1  .4534 

-1 .4008 

-.3  15 

-  .505 

299.224 

-1  .7511 

-1.7555 

-  .186 

-  .249 

348. 99A 

-2.0549 

-2.3491 

.245 

.281 

398.995 

-2.3C67 

-2.3441 

.956 

.959 

349.132 

-2.3525 

-2.3497 

.116 

.  132 

P.99 . 1 03 

-1.7435 

-1.7551 

-  .492 

-.65  7 

249 .3?,  4 

-1.4421 

-1.461 1 

-.834 

-1  .29 

199.489 

-1.1469 

-1 .1671 

-.85  7 

-1.718 

149.53 

-  .8584 

- .8723 

-  .592 

-  1 .584 

99.7298 

-.5718 

-.5785 

-.285 

-1 .143 

49.8531 

-  .2868 

- .2843 

.137 

.85  9 

TEST  SUMMARY 

FULL  SCALE  RATE  (PEG/SEC) 
SCALE  FACTOR  (V/PEG/SEC) 
BIAS  (VOLTS) 

TERESIS,  NEG  RATES  ( VDC ) 
TERESIS,  POS  RATES  (VDC) 
NULL  OFFSET  (VDC) 


A  ZO 

-5.89959E-03 

°.R2109E-J3 


-9.99930E-09 
3.0  A 15  RE- 04 
1  .1  175  OF.- 33 

fEST  ENGINEER/ 


3-ti- 


TABLE  3.A.2-III 
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RATt:  S£ t)o()l!  TEST  PR 0(1  RAM 


HADC  80081-60 


RATE  .  .  h1.4.-?? .  RU  U .  i  PPA 

TEf'P.  .  ."2.8.0F .  SE  R#  .  il\  . 


RATE 

V  OUT 

V  CALC 

FS 

1  IDEA! 

(DEo/SEC ) 

(VDC) 

( VDC  > 

-49.9183 

.P66S1 

.PROP 

.55 

-  A  .  95  8 

-99.8337 

.5394 

.  56P5 

.908 

G. 

• 

1 

-149.703 

.G1A5 

.843  9 

1.15  9 

-3  . 48P 

-199.478 

1  .0964 

1  .1P4G 

1  .  I  PI 

o  lino 
r  .  •  « 

-R.A9.A3G 

I  .3GPA 

1  .  406f 

.959 

-  1  .  73  1 

-R.99 .313 

1  .6735 

1 .68GR 

.58 

-  .871 

-3A9 .136 

1  .9731 

1 .9694 

-.146 

.  1  8.8 

-39G.99G 

R.P7R 

P.P50R 

-1 .07P 

1  .  P0  9 

-A AG. 91 7 

R.5886, 

P.53P5 

-R.P07 

P.P1  P 

-399.01 

P . R  754 

P.  P.5  09 

-  .96,5 

1  .088. 

-3A9.I 7? 

1  .  9  7P1 

1  .9697 

-.096 

•  1  P4 

-R99.3RR 

1  .6  764 

1 .6886 

.481 

-  .  7PP 

-RA9.A1 7 

1  .3884 

1 .4067 

.718 

-  1 . P55 

-199.553 

1  .  1  04P 

1  .  1  P.5P 

.  8P.7 

-  1 .865 

-1A9.719 

.  8PP9 

.844 

.83 

-P.494 

-99 . 79 PR 

.5458 

.  5  6P3 

.648 

-P.9P1 

-49.934 

•  R.7 

,  P8.S9 

.  4P9 

-3.868 

49.8157 

-  .R.7AR 

- .P8P 1 

-.30  9 

-P.795 

99.6G9P 

-  .5471 

-.5635 

-  .645 

-P.91 

1 A9.5AR 

- 

-  .<449 

-  .814 

-P.45 

199.3AR, 

-  i . 1  S3 

-1  .  1 P5  9 

-  .903 

-  P .  03  9 

P.49  .PC 

-  1  .3863 

-1  .4077 

-  .  84  r 

-1 .5P5 

P99. 131 

-  1 .6758 

-  1 .6891 

-  .545 

_  r»o 
•  '  < 

3 AG .987 

-1  .9715 

-  1  .9  704 

.041 

.053 

39G.GG 

714 

-P.P5P 

.763 

.861 

AAR. 791 

-P.5755 

-P.533  7 

1.647 

1  .65  1 

39R.G7R 

-P .264 1 

-P.P51 9 

.4  77 

.53  8 

3  A  G .  9  9  A 

-  1  .9655 

-  1  .97.15 

-.195 

-  .P5  1 

P.99  .  |  3 S’ 

-  1  .6  73  9 

-1 .6891 

-  .6 

-  .903 

P49.307 

-  1  .3873 

-  1  .4.*  79 

-  .  8 1  P 

-1  .466, 

199.35G 

-I  .1059 

-1.1  P.6 

-  .798 

-1 .787 

1 49.603 

-  .GP8I 

-  .845 P 

-  .  6  7P 

-P.0P1 

59,7399 

-  .553P 

-  .5638 

-.41  8- 

-1 .885 

49,8384 

- .P  796 

_  o  o 

-  .  1  OP 

-.91  8 

ARY 


TEST  E(l HOARY 

F1I1.L  SCALE  RATl  (IiLG/SEC) 
SCALE  FACTOR  < V/HEG/5EC ) 
LIAS  (VOLTS) 

HYSTERESIS,  ,.EG  RATES  ( VPC  > 
HYSTERESIS,  PUS  RATES  (VDC) 
fldLI.  OFFSET  (VDC  ) 


49  0 

-  5. 643  4  6  E- <43 
-9.P6P40E-O4 
-8.4381  I  E-03 
6.04451  E-03 
-5.6,941  8, E-03 

TEST  EHGIIIEER 


TABLE  3. 4. 2-1 V 


83 


RATE  SENS UR  TEST  PROG RAF  HADC  80081- 


!)ATF  .  .3-17- 

80 

RDM.  , 

COLD 

TEMP  .  .-30?? . 

SER/* , 

381 

RATE 

V  OUT 

V  CALC 

6  FS 

P.  IDEAL 

CDF-G/SEC) 

(VDC) 

(VDC) 

-AS. SO  73 

.P7P 

.  P  R 1  P. 

.364 

-3 .PR! 

-99.7795 

.5467 

.  56PP 

.6) 

-P..749 

-1  AS. 631 

.SP.P.5 

.843 

.837 

-P.4  P.7 

- 1 op .563 

1  .  M3  5 

i  .  1  PAP 

.PI  6 

-1.841 

-P.49.4P6 

1  .3861 

1  .435 

.749 

-1  .351 

-P.SP.30S 

1  .6739. 

1  .686 

.536 

-  .761 

-SAP. IP 

(  .06P 

1 .9665 

-.395 

.  1PP 

-398.95? 

P.P69R 

P.P4 73 

-  .888 

1  . 33  P 

-448. DPI 

P.5  7P.3 

P.5PR5 

-  1 . 7P9 

1 .734 

-3  op..;  IP 

P.P66 

P.P476 

-  .  7PR 

.DPI 

-34 9.  ID  1 

1 . 96S1 

1  .967 

-  .SAP 

.'354 

-P.P9.P7f: 

1 .6761 

1 .6858 

.381 

-.573 

-PAP.  A  .16 

1  .389 

1 .4349 

.  6p9 

-1  .135 

- 1  PP  .477 

1  . 1  J  4  7 

!  .  1  P3  7 

.748 

-  1 .688 

-1 4 P.663 

.8  P.4  9 

.843  1 

.  7PP 

-P .  I  7 

-PP. 7745 

.5496 

.56PP 

.496 

-P  .P35 

-AP.op.p7 

.8737 

.PR!  4 

.331 

-  P .  7 1  A 

49,  P.55 

P.763 

-  .PP.16 

-.1? 

-) .536 

9? .63 PA 

-  .  55P.  6 

-.5  61 

-.333 

-  1 . 50p 

149.65 

-  .RP.r.R 

-  .8 4  P.7 

-1 .653 

1  99.4  7:’. 

-1.1 063 

-  t  .  IP.33 

-.6? 

-1.5  IP 

P49.3SS 

-1  .3899 

-  1  .4343 

-  .669 

-1 . 3P  7 

P99  .P.54 

-1  .6776 

-  1 . 6853 

-  .3  34 

-  .45  7 

349.1 1 1 

-  1 . 960P 

-  1  .9661 

.38  1 

.  1  35 

3  99.  J-,  3 

-P.P6A6 

-P  ,P473 

.  68. 

.766 

A  A  5 

-p.965 

-P.5P.79 

1  .4  66 

1  .4  65 

398.999 

-P.P5;; 

-P.P47I 

.  43  P 

.487 

349.1 71 

-  1  .9588 

-1  .9665 

-.3 

-.387 

PP9.P56 

-1 .6664 

-1  . 6P5  3 

-.74  8 

-  I  .  1  P.  5 

PAP  ,3  k)  7 

-1  .3819 

-  1  .404 

-.87 

-1.57 

i op. A 84 

-1.1 053 

-  1  .1P.34 

-  .714 

-1.61" 

149. 53P 

-.spur 

-  .SAP 

-  .5PP 

-1  .5  7 

99 . 7467 

-.5511 

-,'<616 

-.416 

-1 .879 

AP.8P8P 

-  .877 

^  o  r»  » 

-.13  7 

-  1  .  P3  4 

[EADY 


TEST  fU'TA Rv 

FULL  SCALE  RATE  (D-G/SEC ) 
S CALK  KAC  TO,.’  (  V/IH-  f  J/Si.C  ) 
PI  AS  (VOLTS) 

HYSTERESIS,  Hi T,  RATES  C  Vi)C  > 
HYSTERESIS,  HOS  RATES  (VDC) 
HULL  OFFSET  (VPC, ) 


AS.) 

-5  .63P33K-03 
1 .RR59PH-34 
-P  .967lPE-v53 
7.01  93 4 E- 34 

-r..i  7;>.nsE-.w 
TEST  EDO]  DEF.R 


TABLE  3.4.2-V 
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PATE  SENSOR  TEST  PROGRAM 


NADC  80081-60 


»ate..3-A7.-?0 .  RUN - SQW>. 

TEMP  .  .  .-.3.0.°.F .  SE  R*  .  .  .281.  ( 


RATE 

(PE G/SEC) 

V  OUT 
(  VPC) 

V  CALC 

c  vne  > 

■%  FS 

8.  IPEA1 

-49.R99P 

•  P7P9 

.P945 

.51  1 

-5.1  1 

-99.8536 

.5569 

.5798 

.8 

-4.337 

-149.666 

.  S3  7 1 

.8643 

.953 

-3 . 1  SP 

-I99.5P4 

1  .1PA 

1.14^! 

.876 

-P.I96 

-P49.43P 

1  .4  I  1  8 

1  .4339 

.774 

-1.551 

-P99.P43 

1  .7336 

1.7186 

.5P4 

-.876 

-349.1 77 

1  .9996 

P.3338 

.  1  49 

-.813 

-399  .338 

P.3331 

P.PR86 

-  .  43P 

.S.l/i 

-448.947 

P.63 71 

P.5  73  7 

-1.171 

1  .3  34 

-ASP.  PUC, 

P.9195 

P.8584 

-P.  13  9 

P  .  1  44 

-448.84 1 

P  .6315 

P.5  73  1 

-  .99  7 

1.11 

-BPS. PAP 

P.P9P7 

P.P881 

-  .  1  63 

.885 

-349.1 77 

I  . ^939 

P.333  8 

.46;: 

-  .64  7 

_  o  q  n  nj :  (, 

1  . 6  96P 

1 .7189 

.  79P 

-1 .384 

-RAP . APS 

1  .4368 

1  .4341 

.955 

-1.915 

-  1  99.555 

I  .1  P34 

1  .  M9P 

1  .838 

-p , 6p5 

-1  A?. 061 

.8393 

.8643 

.873 

-P.917 

-99. 75 AS 

.5639 

.  5  79P 

.64  1 

-3. PI  1 

-A  9. 93  PC. 

•  *  ‘  t 

.8^47 

.  4  43 

-4.438 

A 9. PA 91 

-  .P  7  1  6 

-  . P.753 

-  .  1  P9 

-  1 .894 

9P . 76JP 

-  .5485 

- .5633 

-.415 

-P.079 

1 A9.59I 

-  .  S3  9  P 

-  .045 

-  .518. 

-  1  .  73  P 

1 99. 53  A 

-1  .1396 

-1  .  1 32P 

-  .783 

-1.811 

PAP. 349 

-  1  .393  1 

-1.4147 

-.75  6 

-1.516 

P99.P61 

-1  .6P3P 

-1  .698,8 

-.687 

-1.147 

349.095 

-1.974 

-1.9844 

-  .3  66 

-  .584 

399.337 

-P.P7I 1 

-P.P695 

.  353 

.367 

AAP.91 1 

-P.5775 

-P.5546 

.883 

.8^5 

APS. 757 

-P.S865 

-P.83  93 

1  .654 

I  .658 

441.858 

-P.57P 

-P.5543 

.  6PP 

.6  93 

398.97 

-P.P656 

-P  .Pf'TS 

-.13 

-.163 

3  A  9 . 1  34 

-  1  .  96.6P. 

-1  .9845 

-  .64  1 

-.918 

P.99 . 1  63 

-1.6  73  4 

-1  .6993 

-.934 

-1.511 

;:a9.a.)7 

-1  .3  8  75 

-1.4151 

-  .964 

-  1  .933 

1 59.A5P 

-1.1 353 

-1  .1 P97 

-  .  85  7 

-P  .  1 49 

1 49.687 

-  . SP  7 1 

-  .8455 

-  .646 

-  P .  1 5  8 

99.767 

-  .5537 

-  .5634 

-  .33  9 

-  1  .6  98 

49.8638 

-  .P 771 

-  .  P  75  4 

.868 

.  6P 

test  siiihiary 

FULL  SCALE  RATE  ( RKG/SEO )  :  533 
SCALE  PACT  (il:  (  V/PEC./SLC) :  -c'  .71  I  r,  i  F-  33 
BIAS  (HOLTS)  :  9.44667E-33 


HYSTERESIS, 

HYSTERESIS, 
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vat:-:  osusdr  p:jog:?*p:  output  ppift  nadc  80081-60 

date  . .  A-.1?-8.0. .  Riui . .  .<;ow> . 

te  rip . . .  r.3?°.F. .  si-:  pj  .  A5.5 . 


OUTPUT  DP  I  FT  IP  1  0  SEf  IDTrPVM.C 


PATE 

(DEli/SZC) 

c  vr.c ) 

00 .D0U3 

.OfPUf 9 

DP  .7CC0 

.Of  13  UP 

00. 0*13  P 

.Of 03 70 

P'.).u;:7't 

.Of 4909 

1  00.07 

1  . 1  UP  I  T 

1  90.5/iu 

1  .10007 

ipp.oi  1 

1  . 1  U  73  A 

100.9.57 

1 . 1 .045? 

pr >9  .30*5 

1  .71 .70  T* 

UP 9. U 79 

I  .7.10*51 

up''.::  71 

1 .731 f T 

POP. '73 

1 .73770 

tpp..)ui 

U.3T0I 

TDD  .  J*,F 

U  .3.5  7 UP 

3  00.. 193 

D.T..P  1 

T9D.T5 

U  ,3U3ur 

aor.pip 

U  .'ipUUO 

OOP.  7*i  T 

U.?f33" 

AiP/lCC 

U .071 1 U 

4P:  .  7'ip 

U.  .053  on 

I  TILL  OFFSET  (VDC): 


SCALE  FACTOR 
('/olts/dfc/ufo 


0  .f3  1  Jl  F-TT 

5  .ap top:,:-  v. 

O.ff*' »r;or>.v« 

5  .f0970F-  it 

r>  .C07 ?"F-S.? 
O.r.'iPTlF-.iT 
0  .fOOO.'ti'-TT 
o .  r,T  0  7T 7 

0  .  7  I  4  f  I  F  -  T  '■ 
D  .71 1 ;  v 
s  , roo pt 
0  .7.5P44F-  V 


0  .77 r  . 


TABLE  3.4.2-VII 
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RATE  SENSOR  PROGRAM:  OUTPUT  DRIFT  NADC  80081-60 


DATE  .  .3-.^T8.°. . . 

....  RUN. 

<  COLD 

TEMP.  .  r39?F. _ 

....  SER# 

373 

OUTPUT 

DRIFT  IN  15  SEC 

INTERVALS 

RATE 

MEAN 

SCALE  FACTOR 

(DEG/SEC) 

(  VDC  ) 

(  VOLTS/DEG/SEC) 

99.7721 

.501042 

5. 0293  IE- 33 

99.8854 

.550452 

5.5  7426E-33 

99.8279 

.50191 1 

5 .028 79 E- 33 

99.7812 

.573312 

5 .715  C2E- 33 

199.529 

1  .1483  6 

5 .75 534 E- 33 

199.525 

1.1543 

5  .725  2.0  E- 23 

199.539 

1  .14438 

5 .735 1  RE- 33 

199.577 

1  .15338 

5 .779 13 E- 33 

299.271 

1 .7730 

5 . 9 1 03  GE- 33 

299.205 

1 .7494 

5 .845  OOF- 33 

299.232 

1 .72554 

5 . 76645  E-33 

299.22 

1 .71302 

5.71 095E-33 

399 .  <346 

2.31 700 

5 .837992- 33 

399.370 

2.33090 

5 .24 8 8. 9 E-33 

399.351 

2.3203 

5  . 88.95  8E- 33 

399.347 

2.33229 

5 .844O0E-33 

492.778 

2.99902 

0.3I873E-83 

498.835 

3.31379 

0.335  001:-  .‘3 

498.747 

2.98534 

5. 9 85 0 7 E- 33 

498. 792 

2.90457 

5  .943  4  9E-03 

DULL 

OFFSET  (VDC): 

-1  .701 95  E- 33 

READY 


TABLE  3.4.2-VII 
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KATE  SENSOR  PROGRAM:  OUTPUT  DRIFT  NADC  80081-60 

DATE..  ......  RUN. .  .WP . 

TEMP./???? .  SER#..3?? . 

OUTPUT  DRIFT  IN  15  SEC  INTERVALS 

ME  A II  SCALE  FACTOR 

(VDC)  (VOLTS/DEG/SEC) 


RATE 

(DEG/SEC) 


99.746?. 

99 .8239 
99.7665 
9S.7452 

.543208 

.54366 

.543851 

.543602 

5  .4  45  9 1  F-  03 

5 .4461 9E-33 
5. 45  1232-03 

5  .44991  2-03 

199.541 

199.511 

199.539 

199.508 

1 . 1 005 

1 .10699 
1.10554 

1 .12587 

5.5)51 4E-03 
5. 5485  IE- 03 
5 .5 40 45 £-03 
.005543 

299.252 

299.275 

299.276 
299.337 

1  .68249 

1  .680  79 

1  .68285 

1 .68351 

5.61564E-03 

5.616192-03 

5.623082-03 

5.624132-03 

398.995 
399.21 7 
399.239 
399.236 

2.2  7926 

2.2  7265 
2.26967 
2.2709 

.005  712 
5.69562F-03 
5 .687842-03 
5 .6?0°7E-03 

498,795 
492.22  7 
498 . 73  7 
498. 75? 

2.89299 
2.88462 
2.881  83 
2.87971 

5 .795  94  2-03 
5 .78281 2-03 
5 .778262-03 
5 .7  73  8  2  2  -  03 

MULL  OFFSET  (  V1)C  ) : 

-3  .881  502- .03 

I 


READY 


i^\ 

r° 


TABLE  3.4.2-IX 


NADC  80081-60 


3.5  Sensitivity  Jerk 

3.5.1  Test  Setup  and  Procedure 

The  test  setup  for  the  constant  change  in  acceleration  is  the  same  as  in 
the  acceleration  sensitivity  test.  The  only  difference  is  in  the  computer 
programming.  A  test  schematic  is  shown  ia  Figure  D.2-1  in  Appendix  A. 

The  computer  was  programmed  to  accelerate  the  rate  table  from  0  degrees/ 
second  to  1000  degrees/second  by  incrementing  the  angular  rates  in  0.015  degree/ 
second  increments.  The  units  were  subjected  to  counterclockwise  and  clockwise 
rates . 

The  angular  velocity  was  then  incremented  by  .030  degree/second  increments 
to  double  the  jerk  rate.  Three  more  increments  were  used,  i.e.  .045,  .060,  and 
.075  degree/second.  This  method  allowed  each  unit  to  be  subjected  to  5  dif¬ 
ferent  jerk  rates.  Data  was  taken  at  approximately  250  degrees/second  and  500 
degrees/second  rates,  only  since  higher  rates  cause  saturation.  The  test  pro¬ 
cedure  is  discussed  in  Appendix  A,  Part  D. 

3.5.2  Test  Results 

Data  could  only  be  taken  at  multiples  of  the  rate  increments.  As  a  result, 
the  actual  rates  for  each  jerk  are: 

RATE  RUN  TIME 


INCREMENT  °/SEC 

JERK 

APPROXIMATE 

250°/SEC 

L" 

O 

O 

O 

cn 

.015 

1 

11.7 

250.5 

501.0 

.030 

2 

5.8 

252.0 

501.0 

.045 

3 

3.9 

252.0 

504.0 

.060 

4 

2.9 

252.0 

504.0 

.075 

5 

2.4 

255.0 

502.5 

Using  the  actual  rates,  the  output  may  be  corrected  for  evaluation  by 
transforming  all  data  to  the  nominal  rates.  This  is  done  by  using  the  nominal 
scale  factor  of  each  unit.  It  is  not  known  if  the  scale  factor  remains  con¬ 
stant  from  one  jerk  value  to  the  next.  However,  if  the  scale  factor  changes 
by  +1%,  the  output  would  change  only  by  +.01%.  Historical  data  shows  the 
scale  factor  on  sensor  serial  number  355  at  500  degrees/second  maximum  rate 
changes  by  3.6%  which  is  equivalent  to  .1  degree/second  for  250  degrees/ 
second  rate  and  .18  degrce/second  for  500  degrees/second  rate. 

However,  the  repeatibil ity  of  the  sensor  has  varied  up  to  19  millivolts 
at  500  degrees/second  (post  acoustic  baseline,  S/N  381),  which  enters  into 
the  Jerk  evaluation. 

The  data  collected  for  each  direction  and  serial  number  is  shown  in 
Tables  3. 5. 2-1  through  3.5.2-XXIV.  Data  was  obtained  at  750,  500  and  250 

degrees/second  rates. 
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NADC  80081-60 


3.5.3  Data  Evaluation 

It  is  evident  that  the  change  of  acceleration  (jerk)  sensitivity  on 
the  Superjet  is  so  small  that  it  is  concealed  in  the  repeatibility  of  each 
sensor,  which  has  been  measured  to  be  31  mv  at  500  degrees/second  rate 
from  one  setup  to  another  setup. 

This  is  shown  typically  by  Figures  3.5. 3-1  and  3.5. 3-2,  which  is  for 
the  positive  X  direction  rotating  counterclockwise  and  for  serial  numbers 
355  and  373. 

Serial  number  355  shows  a  large  delta  between  the  zero  arm  run  and  the 
24  inch  arm,  but  the  gap  is  constant,  therefore  indicating  neglible  jerk 
sensitivity.  The  gap  on  serial  number  373  is  small  which  also  indicates 
neglible  jerk  sensitivity. 

The  slope  of  the  data  points  do  suggest  that  there  may  be  an  angular 
acceleration  sensitivity.  The  highest  value  of  the  two  sensors  occurs  for 
serial  number  373  at  the  500  degrees/second  reading.  The  change  in  output 
is  =  22.0  millivolts  which  is  equivalent  to  3.47  degrees/second  shift  from 
u  =  87  degrees/second^  to  427  degrees/second  .  This  reduces  to  an  angular 
acceleration  sensitivity  of  0.01  degrees/second/degree/second2. 


14  tSCH  RADII'S  ' 


JERK  DATA 
•  FISCRE  3;S.3-2 
.  S/5  37.3  +X  DIRECTION. 
Counterclockwise  rotation 


-„r  3-20-80  R  •  24  In. 

. :is . ♦A . pull  volts.. *#.Wt  NADC  80081-60 


cuter  i 

FOR  CCU  r0TA7 ION ;  -I 

FOR  CU  2 

OTATlcr  71 

?  7 .5  JJ 

pur 

CAS 

V  OUT 

f.  POT 

TIME 

Tirz 

(V/pC) 

IT. 148 

4.229  7 

1  .5**1 

fi.Jill 

..  .6  75 

4.9J2J 

3.1 1462 

4. .573 

3 . 1  26 

4.22^4 

4 .65.! M 

3  ,J*> 

2.3*1 

.*,.271 

r.  .  1  P95  4 

2..»66 

1  •  ?  J9 

4.914 

7.CM45 

JL  APY 

"PTE*  l 

FOR  CCJ  POT  AT  I  of!;  -I 

FOR  CU  ROTATION  ’-I 

icn:i 

?7.5JJ 

r,!I.V 

REAS 

V  OUT 

o  pot 

TIME 

TIME 

C  VDC ) 

12.161 

9  .ns? 

-4.J258 

l  .55744 

6.1 

4.69 

-4  .3269 

3.1-7492 

4.JB6 

3.136 

-4.3272 

4.63534 

3.371 

2  .359 

-4  .3274 

C.U7J7 

2.4  73 

l  *915 

-4.J277 

7.65274 

72APY 

RUN 

. NULL  VOLTS . 

tnTER  1 

FOR  CCU  ROTATION}  -1 

FOR  CU  ROTATION  71 

75.JJJ 

RHP 

•;eas 

V  OUT 

0  POT 

TIME 

TIME 

(VPC) 

1  1  .RQ8 

6.213 

3.1582 

1  .59186 

5.966 

3.131 

3.1578 

3.17466 

3.998 

2.116 

3.1749 

4 . 73  73  7 

3.2U34 

1  .598 

3 .1694 

6  .33  4  S3 

8.4  8 

l  .235 

3.1346 

7.82645 

REAPY 

-I— -R  UK 

SEP* . . . 

. NULL  VOLTS 

ENTER  1 

FOR  CCU  ROTATION;  -| 

FOR  CU  ROTATION  ?-! 

?CPR 

?5.JJJ 

'UK 

ME  AS 

V  OUT 

G  POT 

TIME 

TIME 

(VDC  ) 

1 1  .938 

6.233 

-3.1294 

1 .58653 

3  .986 

3.141 

-3.129 

3.I04J5 

4. JIP 

2 . 1  23 

-3.1466 

4.72384 

3.316 

1  .  6J4 

-3.1415 

6,27984 

:'..«2G 

1  .28? 

-3.1269 

7.8JJ66 

■'EAPY 

rum 

f  ->#  1 t  r 

. mil:,  ‘-oltf, 

CNT2°  1 

TOR  CCU  ROTATION;  -l 

FOR  CU  ROTATION  ?l 

7P.5JJ 

TUP 

£AS 

V  OUT 

2  POT 

time 

TIME 

(VPC  ) 

1  1  .4^59 

3.135 

1 .5218 

1  .6245 

3. PAR 

1  .6 

1  .3317 

3.2387J 

3. "I* 

1.084 

1  .5  20 

4 . 83  4  1 

".P43 

.825 

l .5261 

6.431 24 

P.J7I 

.676 

1  .5418 

7.®rP! ? 

1EA0Y 

'IT 

2ERP . . . , 

:?iT£fi  i 

FOR  CCU  ROTATION;  -1 

FOR  C'J  POTATION  ?-| 

7P.5JJ 

■‘UP 

£A  n 

V  OUT 

0  POT 

TTT 

TIME 

( ’'PC  ) 

1  1  .69* 

3 . 1  45 

-1  .5.126 

1  .61 8^4 

5.;'6« 

1  »  6  J6 

-1  .5 1  '3 

3  ,''27*3 

,«38 

1  .Jr  7 

-1  .5167 

•u~l'-  *•« 

.82  7 

-1  .5  134 

*•  .4  7^4' 

.6  7n 

-1  .*3 

7  *,«.  7nr* 

JERK  DATA 
TABLE  3. 5. 2-1 


96 


\ 

!Uir 

SERA 


3-20-80 

355 


NADC  80081 


R  ♦  24  in. 

,AXIS....:| . ...MILL  VOLTS.  f&pfl. 

SPTER  1  FOR  CC*>  ROTATION;  -I  FOR  CW  ROTATION  ?1 
77.533 


*WH 

fCAfl 

V  OUT 

G  POT 

TINE 

TINE 

(vnc) 

in.  Ml* 

9.J195 

4.e7rj 

J  .55?! 

6.om 

4.6  75 

4 .8353 

3.1  MOP 

1.J7J 

3.126 

4.26«5 

4.65314 

5,  J6 

C.J51 

4.f«r 

6.12*54 

r  .466 

1  .939 

4,p??r 

7.68345 

READY 

?Uf1 

SE2* . AXIS..,. . NULL  VOLTS 


ENTER  1 

FOR  CCW  ROTATION;  -1 

FOR  CU  ROTATION  7- t 

7C0R 

?7.33J 

ruiu 

^:as 

V  OUT 

G  POT 

TirE 

TIME 

( VDC) 

m.isj 

9  ,299 

-4.3265 

1 ,557|R 

6.1 

4.69 

-4.3276 

3 .13492 

4.-586 

3 .136 

-4.326 

A. 63534 

3.J7I 

2.359 

-4.3?R? 

6.1673  7 

2 , 4  ?3 

l  .91  5 

-4.32 36 

7.65671 

READY 

;iw 

t rP •  _ . . 

.  .Mini  VOLTS. 

ENTER  1 

FOR  CCV  ROTATION?  -1 

FOR  CW  ROTATION  ?f 

75.33  3 

'U*t 

.'TEAS 

V  OUT 

n  pot 

TINE 

TIME 

CVDC) 

1 1  .096 

6.21  7 

J.15.4 

l  .59213 

5.967 

3.131 

3.1521 

3.17412 

S.?9R 

2.116 

3.1715 

4 . 73  73  7 

3.336 

1  .599 

3.1651 

6 .33373 

2.42. 

1  .265 

3.1513 

7.02645 

READY 

?ur> 

SER# . AXIS . ..NULL  VOLTS 


:mtes  i 

FOR 

CCW  ROTATION;  *1 

FOR  C VI  ROTATION  7-1 

RCP2, 

75.JJJ 

2 1JN 

MEaS 

V  OUT 

G  POT 

TINE 

TIME 

(VPC) 

l 1  .93? 

6.230 

-3.131 

l  .56653 

5.926 

3.141 

2 . 1 22 

-3.1333 

-3 .1466 

3.316 

l  .634 

-3.1433 

6.27934 

2.428 

I  .269 

-3.123? 

7,632*6 

■*EA[)Y 

'll.*1 

ENTER  1 

FOR 

CC'J  ROTATION;  -  J 

FOR  C V  ROTATION  ?J 

72.333 

-MIN 

.TAG 

V  OUT 

0  POT 

TIME 

TINE 

(VDC) 

1 1  .613 

2,528 

1 .2145 

l  .63393 

5.625 

t  ,203 

1 .2153 

3.2515 

3.933 

.632 

1  .2233 

4.85260 

2.934 

.678 

1  .231 4 

6.45535 

".363 

.548 

1 .2196 

0.31523 

'EAPY 

'iMil 

SERA . AXIS . MULL  VOLTS 


ENTER  1 

FOt  CCW  ROTATION;  -|  FOR  CW  ROTATION 

7-1 

?cn:t 

72.333 

•MIN 

‘TAG 

J  OUT 

2  POT 

TINE 

TINE 

CVPC) 

1 1  .655 

3.53  7 

- 1 .2353 

1  .62535 

5.245 

l  .292 

-1.236 

3. 24.-3  P 

J.«|6 

.834 

-1.2J34 

4.23  64  7 

2.944 

•  6P 

-  1  .2197 

6. 43342 

2.3  7| 

.55 

-1.2363 

7,4pri 4 

*>EAPY 

JERK  DATA 

TABLE  3.5.2-11 

3HN  MM#  R  •  14  la.  „ 

SERA......W . AM S  •  ••  fT . .NULL  volts  .t4JW(. .  HADC  80081 

ENTER  I  FOR  CCW  ROTATION}  -|  FOR  CW  ROTATION  ?l 
??.3W 


TUN 

rCAs 

V  OUT 

0  DOT 

TINE 

TINE 

(VDC) 

12.123 

9.CK9 

4.8HI 7 

J.  36232 

6.021 

4.673 

4.8553 

3.11462 

4.0?3 

3.126 

4.0026 

4.63014 

3.06 

2.331 

4.8*19 

6.1 *35  4 

2.463 

1  .?« 

4.3117 

7.6C357 

READY 

RUN 

SERA . 

..AXIS . 

...NULL  VOLTS. 

ENTER  I  FOR  CCW  ROTATION}  -I  FOR  CW  ROTATION  ?-l 

RCDR 

77.300 


TUN 

rCAs 

V  OUT 

G  DOT 

TINE 

TINE 

(VDC) 

12.162 

9.239 

•4.0249 

1.55731 

6.101 

4.69 

•4.8239 

3.10441 

4.086 

3.136 

•4.8264 

4.63334 

3.071 

2.339 

-4.0266 

6.16737 

2.473 

1.913 

-4.027 

7.65871 

READY 

RUN 

SERA . AXIS . .NULL  VOLTS 


ENTER  1 

FOR  CCW  ROTATION}  -1  FOR  CW  ROTATION  71 

73.000 

RUN 

tCAS 

V  OUT 

0  DOT 

TINE 

TINE 

<vt>c> 

1  1  .896 

6.218 

3.1964 

1  .59186 

5.966 

3.131 

5  ■  1588 

3.174  66 

3.998 

2.1(6 

3.1738 

4,73737 

3.004 

1  .5.8 

3 , 1857 

6.304  93 

2.42 

1  .283 

3.1558 

7 .82845 

READY 

RUN 

SER#... 

..AXIS...., . 

...HULL  “OLTS, 

ENTER  I  FOR  CCW  ROTATION}  -I  FOR  CV  ROTATION  7-1 

RCDR 

73.000 


RUN 

r*AS 

V  OUT 

G  DOT 

TIME 

TIRE 

(woo 

1  l  .938 

6.238 

-3,1284 

1 .58633 

5  .987 

3.141 

-3.1279 

3.16332 

4.01  1 

2.122 

-3.1452 

4.72201 

3.815 

1  .684 

-3,1406 

6.281  92 

2.428 

1  .289 

•3.1258 

7.80066 

READY 

RUN 

SERA . 

..AXIS . 

..NULL  VOLTS 

ENTER  I  FOR  CCW  ROTATION}  -I  FOR  CW  ROTATION  71 
72.300 


RUN 

«AS 

V  OUT 

G  DOT 

TINE 

TINE 

<VDC> 

1 1 .855 

3.133 

1  .5232 

1.6243 

3.848 

1  .6 

1 .5324 

3.23871 

3.517 

1  .883 

1.53.5 

4.83333 

2.943 

.823 

1  .5255 

6.431  24 

2.372 

.878 

1.3438 

7.584*2 

READY 

RUM 

SERA. . . 

.  .4X15 . 

..NULL  VOLTS. 

ENTER  1 

FOR  CCW  ROTATION!  -1  FOR  CW  ROT ATI OR  7-1 

RCOR 

72.300 

RUN 

'tAS 

V  OUT 

G  DOT 

Tine 

rifiE 

(VDC) 

1  1  .699 

3.143 

-1.535 

1 .61894 

3.869 

1  .606 

-1 .5153 

3.22713 

3.932 

1  .087 

-1 .5171 

4.816P9 

r.555 

.827 

-1 .514 

6.40948 

2.38 

.679 

-1.5255 

7.55758 

READY 

JKRK  DATA 

TABLE  3.5.2-III 


98 


M0-8P 

..}« . 


I  •  24  In. 

. AX  IS ■ . •  /Jf*  •••••■••  NULL  uOLTS  •  HiW* 


NADC  80081-60 


ENTER  1 

FOR 

CCW  ROTATION;  -t 

FOR  CV  ROTATION  ?! 

77.300 

3IIN 

«AS 

V  OUT 

0  DOT 

TIME 

TIME 

(VDC) 

12.149 

9 .295 

4.886? 

1 .53898 

6.481 

4.673 

4.8954 

3.1 1462 

4.4?8 

3.123 

4.8314 

4.65128 

3.J6 

2.5  51 

4.8664 

6.18934 

2.4*3 

l  .909 

4.9002 

7.6833  7 

READY 

.!UN 

...NULL  VOLTS. 

ENTER  1 

for 

CCV  ROTATION;  -1 

FOR  CV  ROTATION  7-1 

7CDR 
?  7.3J 4 
R|lt» 

ft  AS 

V  OUT 

0  DOT 

TIRE 

TIME 

(VDC) 

1  .  1 « 

9.299 

-4.828 

1  .55718 

6.101 

4.69 

-4.829 

3.10441 

4.OT* 

3.136 

•4.0294 

4.63334 

5,071 

2.339 

•4.9296 

6.1673? 

2.474 

1  .913 

•4.0299 

7.63362 

1EADY 

7UN 

...NULL  VOLTS. 

ENTER  1 

FOR 

CCW  ROTATION;  -1 

FOR  CW  ROTATION  ?l 

?3.iJa 

r!UH 

^€AS 

V  OUT 

r.  POT 

TIME 

TIME 

(  VDC  > 

1 1 .898 

6.218 

3.1382 

1  .59186 

3.967 

3.131 

5.I59T 

3.17412 

3.998 

2.116 

3 . 1  749 

4.73  73  7 

3  .046 

1  .599 

5.1709 

6.30973 

2.42 

1  .285 

5.1 986 

7.82643 

•  AXIS . NULL  VOLTS. 


ENTER  I  FOR  CCV  ROTATION!  -I  FOR  CN  ROTATION  T-l 
RCPR 

RUN  NEAS  V  OUT  0  DOT 

TIRE  TlflE  <VDC) 


.NULL  VOLTS. 

ENTER  1 

FOR  CCV  ROTATION;  -1 

FOR  cv  ROTATION  71 

72.303 

*UIN 

!*AS 

V  OUT 

Q  DOT 

TIME 

TINE 

(VDC) 

1  1  .695 

3.133 

1  .5234 

1 .6243 

5 .848 

1.6 

1  .9552 

3  .  23  871 

5.917 

1  .083 

1  .9509 

4.83333 

2.943 

.825 

1 .3281 

6.43124 

2.372 

.676 

1 .3441 

7.98482 

READY 

RIM' 

.NULL  VOLTS. 

ENTER  1 

FOR  CCW  ROTATION;  -1 

FOR  CV  ROTATION  ?-l 

RCDR 

72.330 

7l»f' 

MEAS 

V  OUT 

G  DOT 

TIME 

TINE 

(VDC) 

11.699 

5.145 

-1.312 

1 .6JT94 

3.8*9 

1  .636 

-1.5213 

3.22713 

3.932 

1  .J87 

-1.319 

4.81629 

2.933 

.027 

-1.51 74 

6.43948 

2.38 

.679 

- 1  .55  P.8 

7,93  798 

READY 

JERK  DATA 
TABLE  3.5.2-IV 

11.938 

6.238 

-3.1382 

1.38633  j 

3.988 

3. 141 

-3.1381 

3.16299 

4.012 

2.123 

-3.133 

4.72084 

3.016 

1  .604 

-3.1497 

6.27984 

2.428 

1 .289 

-3.1347 

7.80066 

READY 

99 


."Ml.*' 

SER#... 

3-20-80 

355 

ft  -  24.4  In 

. . AXIS. 

'  -.i . 

.NULL  VOLTS. 

ENTER  1 
77.533 

FOR  CCW  ROTATION;  -1 

FOR  C J  ROTATION  ?! 

RUN 

TIME 

f€AS 

Tins 

V  OUT 
(  VDC  ) 

r,  nor 

12.123 

9*27 

-.33992? 

1.64143 

fi.jor 

4.676 

-.31.7677 

3.2717? 

4.374 

3.127 

- ,339250 

4 . 2843 9 

3 .361 

2.332 

- ,32254 1 

6.53002 

2.467 

1 .91 

-.332141 

C. 36637 

NADC  80081-60 


READY 

rum 

SIR# . . . AXIS . NULL  VOLTS 

ENTER  I  FOR  CCW  ROTATION;  -1  FOR  CW  ROTATION  7-1  • 

rcdd 

77.533 


RUN 

MEAS 

V  OUT 

G  DOT 

TIME 

TIME 

(VDC ) 

12.235 

9.342 

.317775 

1 .6304 

6.144 

4.733 

.818235 

3.23877 

4.387 

3.137 

.016232 

4  .86885 

3.372 

2.36 

.315232 

6.4  7754 

2.474 

1  .916 

.315245 

8.34325 

READY 

RUN 

SERA . 

..AXIS . 

...NULL  VOLTS. 

ENTER  I  FOR  CCW  ROTATIOHj  -|  FOR  CW  ROTATION  ?l 
??.3W 


RUN 

rtAS 

V  OUT 

G  DOT 

TIME 

TIME 

(  VDC ) 

1  I.WI 

6.261 

- .307024 

1 .66644 

5.967 

3.IJZ 

-.036489 

3.33484 

3.999 

2.117 

-.035477 

4.97599 

3.305 

1.599 

-.334967 

6.62196 

2.421 

1.286 

-.334302 

8.21933 

'Eady 

RUN 

Axrs 

.  -  Mill  !  V«  TS  . 

ENTER  1 

FOR 

CCW  ROTATION;  -1 

FOR  CW  ROTATION  7-1 

RCDR 

?  5.3  J  3 

RUN 

MEAS 

V  OUT 

G  DOT 

TIME 

TIME 

(VDC) 

1  l  .98 

6.281 

.314991 

1.66132 

6.33 

3.164 

.31537! 

3.3 

4.313 

2.124 

.012995 

4.95  863 

3.317 

1  .635 

.312093 

6.59562 

2.42? 

1 .2? 

.31  171 

3.19226 

READY 

RUN 

ENTER  1 

FOR 

CCW  ROTATION;  -1 

FOR  CW  ROTA 

TION  71 

72.538 

•MW 

•  EAS 

V  OUT 

G  DOT 

Tir-E 

TINE 

cvnc) 

1 1 .731 

3.1  78 

-.302239 

1 .70362 

5.84? 

I  .631 

-.0011 61 

3.40212 

3.918 

1  .384 

- .833595 

5.07887 

2.946 

.825 

-.3301 16 

6. 7545  F 

2.373 

.677 

.300461 

8,38559 

1EADY 

RUR 

AXIS, 

..NULL  VOLTS. 

ENTER  I  FOR  CCW  ROTATION;  -I  FOR  CW  ROTATION  7-1 

RCDR 

72.5J0 


RUN 

€AS 

V  OUT 

G  DOT 

TIME 

TIME 

(VDC) 

1 1 .741 

3.138 

.309  748 

1 .69423 

5.912 

1  .64? 

.339223 

3  ,36587 

3.933 

1  .J2C 

,307626 

5,3595 

2.956 

.R26 

.JJ7I62 

6.73  1  73 

2.381 

•  68 

,3065  78 

2,39  741 

“)EADY 

JERK  DATA 

TABLE  3.5. 2-V 

NADC  80081-60 


RUN 

3-20*90  R  ■  23.6  In. 

CER#... 

..  )i% . *r.is, 

♦Z 

..NULL  VOLTS, 

ENTER  1 

For  ccw  rot  at  to,';;  -i 

r'oR  CW  ROTATION  71 

77.500 

RUN 

CAS 

V  OUT 

f»  DOT 

TIME 

TIME 

( VDC  > 

1 2.12.4 

9.27 

-.01E536 

l .53629 

6.JP?. 

4.676 

-  ,  0 1  93  6  7 

3.06248 

4.1  J  6 

3.169 

-.0186 

4.52527 

3.1  03 

2.394 

-  .01R4**3 

6.00258 

2.508 

1  .952 

-.018773 

7.42663 

TSAPY 

dun 

CERA . . . 

..MILL  VOLTS 

ENTER  1 

FOR  CCW  ROTATION;  -1 

FOR  CV  ROTATION  7-1 

1C  DR 

7  7,530 

RUM 

MEAS 

V  OUT 

G  DOT 

TIME 

TIME 

(VDC  ) 

1 ?  .206 

9.343 

.028024 

1.52597 

6. 1 02 

4.691 

.029303 

3.05244 

4.0B7 

3.137 

.329749 

4.55  738 

3,07? 

2.36 

.030377 

6.063  1  5 

2.4  74 

1  .916 

.031032 

7.5287 

.AXIS . ....HULL  VOLTS. 


ENTER  l  FOR  CCW  ROTATION;  -1  FOR  CV  ROTATION  ?1 
75.J00 

r*|i|t  .CAS  V  OUT  G  DOT 

TIME  TIME  <VOC> 


-.009559 

-,313141 

-.013161 

-.010073 

-.010596 


1 .35984 
3.0991  7 
4.6095*5 
6.13889 
7.565*3? 


.AXIS . NULL  VOLTS. 


lit’ TER  I  FOR  CCW  ROTATION;  -I  FOR  CU  ROTATION  ?-l 

rxrn 


l 1 .982 

6.281 

.JISG55 

1.5545 

5.988 

3 . 1  42 

.219551 

3 .1 1055 

4.013 

2.124 

4.64142 

3.01  7 

1  .605 

.020595 

6.1  73  68 

2.429 

1  .29 

.02121 

7 .668 1 R 

'EADY 

?DN 

..HUL1  WOI  TS. 

ENTER  1 

FOR  CCW  ROTATION;  -l 

FOR  CW  ROTATION  71 

72.500 

RUN 

1EAS 

V  OUT 

G  DOT 

TIME 

TIME 

(VDC) 

1  1  .701 

3.178 

-.002606 

1 .59183 

5.891 

1  .643 

-.002788 

3.16177 

3.961 

1.127 

-.002777 

4.70235 

2.983 

.868 

-.002952 

6.2336 

2.415 

.72 

-.003002 

7.71263 

READY 

run 

SZP.t . AXIS . NULL  VOLTS. 


ENTER  I  FOR  CCW  ROTATION; 
RCDR 


FOR  CW  ROTATION  7-1 


RUN 

:«EAS 

V  OUT 

0  DOT 

TIME 

TIME 

(VDC) 

1 1.742 

3.I8C 

.010604 

1  .52627 

5.87 

1  .607 

.011504 

3.173  0  8 

3.9J3 

1  .082 

..'121  74 

4 . 735  CT 

2.956 

,220 

.012213 

6.30108 

2.381 

.62 

JERK  D'XtiT 

7.22276 

READY 

TABLE  3.5.2-VI 

m 
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NADC  80081-60 


RUN 


ENTER  l 

FOR  CCW  ROTATION;  -1 

for  cm  ROTATION 

71 

SfH  3SS  R  < 

77.533 

♦3.9W 

RUN 

ft  AS 

V  OUT 

C  DOT 

X  *nd  Y  Axis 

TIME 

TIME 

('/DC) 

1 2.321 

P.214 

4.935B 

1  .57558 

6.33 

4  ,647 

A. 9212 

3.14396 

A.  33R 

3.137 

4.9069 

4,69344 

3.334 

2.33  7 

4.891 7 

6.24258 

2.445 

1  .BPS 

4 . 93  4  4 

7.74642 

READY 

;:un 

ENTER  I  FOR  CCW  ROTATION;  -1  FOR  CW  ROTATION  ?- 1 
77.533 


.RUN 

t£AS 

V  OUT 

0  DOT 

TINE 

TIME 

(WOC) 

12.36 

9.244 

-4.3311 

1.57048 

6.349 

4.662 

-4.0321 

3.1311 

4.352 

3.117 

-4.0325 

4.67423 

3.345 

2.345 

-4.3327 

6.22303 

2.4  53 

1  .904 

-4.3331 

7.72116 

READY 

RUN 

ENTER  I  FOR  CCW  ROTATION;  -I  FOR  CW  ROTATION  ?t 


75.333 

RUN 

:£AS 

V  OUT 

S  DOT 

TINE 

TIME 

(VPC) 

11.768 

6.181 

3.1841 

1 .63945 

5.932 

3.113 

3.1833 

3.23938 

3.955 

2.133 

3.2006 

4.78887 

2.973 

I  .589 

3.1982 

6-3  7367 

2.393 

1  .2  77 

3.1838 

7.91475 

-’EAPT 

RUM 

ENTER  I  FOR  CCW  ROTATION;  -I  FOR  CVI  ROTATION  7-1 


75.333 

RUN 

MEAS 

U  OUT 

G  DOT 

TIME 

TINE 

CVDO 

1 1 .838 

6.201 

-3.1636 

1 .604 

5.922 

3.12J 

-3.1624 

3 . 1 9824 

3.967 

2.11 

-3.1796 

4  .77439 

2-.  982 

1  .594 

-3 . 1  73 1 

6.35144 

8.431 

1  .281 

-3.1597 

7.88838 

READY 

RIJN 

ENTER  I  FOR  CCW  ROTATION;  -I  FOR  CW  ROTATION  71 
70.533 


RUN 

MEAS 

V  OUT 

G  DOT 

TIME 

TIME 

(VDC) 

l  1  .5 

3. 116 

l  ,5362 

1 .64696 

5.77 

1  .591 

1  .5447 

3  .2.825 

3.864 

1.377 

1 .5423 

4.93166 

2.905 

.82 

1.539 

6.51979 

2.34 

.673 

1  .5552 

8.09402 

ready 

RUN 

ENTER  l  FOR  CCW  ROTATION;  -I  FOR  CW  ROTATION  7-1 
72.500 


RUN 

ft  AS 

V  OUT 

0  DOT 

TINE 

TIME 

<  VDC) 

1 1 .541 

3.126 

-1 .5243 

1  .6411  1 

5.789 

1  .596 

-1  ,534 

3  .271  72 

3.87? 

1  .381 

-1  .5313 

4.8827 

2.916 

.82.2 

-1 .5284 

6.4952 

2.348 

.675 

-1  .5433 

8.06644 

READY 

JERK  DATA 

TABLE  3.5.2-VII 

NADC  80081-60 


sun 

ENTER  i 

77.500 
run 
TIME 

12.03 

6.335 

4.042 

3.332 

2.448 


'  ROTATION;  -1 

FOR  CW  ROTATION 

71 

S/N  355 
43.1  MV 

fCAS 

V  OUT 

G  DOT 

Z  Axis 

TIME 

CVDCJ 

9.214 

-.005661 

1  .5744 

4.648 

-.035699 

3.13836 

3.138 

-.005309 

4.62.58 

2.338 

-.005929 

6.23436 

1  .899 

-.006481 

7.73693 

R  *  0  In. 


READY 

RUN 

ENTER  I  FOR 

77.500 

RUN 

TIME 

12.111 

6.056 

4.056 

3.049 

2.456 

ready 

RUN 

ENTER  1  FOR 

75.003 

RUN 

TIME 


CCW  ROTATION;  -1 

FOR  CW  ROTATION 

7-1 

(TEAS 

V  OUT 

a  DOT 

TIME 

CVDCJ 

9.236 

.01 1204 

1 .563  87 

4.663 

.010696 

3 .12748 

3.118 

.010364 

4  .66963 

2.346 

.010593 

6.21187 

1  .905 

.01101 1 

7.711  73 

CCW  ROTATION;  -1 

FOR  CW  ROTATION  71 

MEAS 

V  OUT  2  DOT 

TIME 

CVDCJ 

11.828  6.223 

5.911  3.113 

3.962  2.104 

2.978  1.59 

2.439  1  .32 


,00241  1 .60128 

,032609  3.2042 

.002671  4.72041 

.302688  6.35997 

,0330  25  7.76548 


READY 

RUN 

ENTER  1 
75.000 
RUN 
TIME 

1  1 .868 

5.932 

3.975 

2.988 

2.406 


FOR  CCW  ROTATION;  -I  FOR  CW  ROTATION  7-1 


TEAS 

V  OUT 

G  DOT 

TIME 

CVDCJ 

6.243 

.038308 

1  .595  39 

3.124 

.00831 

3.19285 

2.111 

.003308 

4.76478 

1  .595 

.008481 

6.33869 

1  .232 

.008439 

7.87199 

READY 

RUN 

ENTER  I  FOR  CCW  ROTATION; 
7  2.500 
RUN 
TIME 

11.57 
5.784 
3.875 
2.955 
2.34  7 

READY 
RUN 

ENTER  1  FOI 

72.500 
RUN 
TIME 

11.612  3.17 

5.804  1.597 

3.888  1.081 

2.920  .823 

2.355  .675 

•'EADY 


FOR  CW  ROTATION  71 


MEAS 

V  OUT 

G  DOT 

TIME 

CVDCJ 

3.159 

.000283 

1 .63699 

1  .592 

.030232 

5.27455 

1.078 

.0004 

4.88774 

.863 

.030  2  95 

6.40948 

.673 

.000356 

8.36988 

•J  ROTATION;  -1 

FOR  CW  ROTATION 

7-1 

MEAS 

V  OUT 

G  DOT 

TIME 

CVDCJ 

.006073  1.63107 

.006035  3.26327 

.00593  4.8714 

.005797  6.47964 

.035765  8.04246 

JERK  DATA 
TABLE  3.5.2-VII 


■  ■ — 


-  -  -  -i;  i  rr  ~1 
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ftllH  3*20-80 

5er# . m.. 


R  -  24  In. 

•  •  •A/ 1 S  •  ■  •  ■  »t\  ....».«  DULL  w0LTS  •  • 


NA DC  80081-60 


ENTER  I  FOR  CCW  ROTATION}  -I  FOR  CW  ROTATION  ?| 
?  7.5 JJ 


mir: 

’CAS 

V  OUT 

0  DOT 

TIfE 

TIME 

(VDC) 

i  2 .  1  48 

9  .295 

4.9422 

1  .5591 

6  .JS1 

4.675 

4  .9460 

3.11462 

4.3  73 

3.126 

4.9315 

4.65314 

3.36 

2.351 

4. 9136 

6.18954 

2.466 

1  .929 

4.9521 

7.68045 

READY 

DUN 

1FR* _ 

. -film  volts. 

enter  1 

FOR  CC'J  ROTATION;  -l 

FOR  CW  ROTATION  ?-l 

?CPR 

?  7 .533 

MEAS 

V  OUT 

G  DOT 

TINE 

TIKE 

(VDC) 

1 2.163 

9.299 

*4.3351 

1  .55718 

6.10t 

4.69 

-4.3361 

3.13441 

4.366 

3.136 

-4.33  65 

4.63534 

1.3  71 

2.359 

-4.3367 

6.1673  7 

2.473 

I  .915 

-4.337 

7.65  8  71 

READY 

nun 

SEP# . AXIS . NULL  wOLTS 


ENTER  1 
75.333 

FOR  CCW  ROTATION;  -1 

FOR  CW  ROTATION 

?1 

RUN 

CAS 

V  OUT 

G  DOT 

TIKE 

TIME 

(VDC) 

l  ! .898 

6.218 

3.2283 

I  .59186 

5.967 

3.131 

3 .2259 

3.17412 

3.998 

2.116 

3.2419 

4.73737 

3.335 

I  .599 

3.2359 

6.30283 

2.42 

1  .285 

3.2192 

7.82645 

READY 

SEP# . AXIS . NULL  VOLTS 


ENTER  1 

RCPR 

75.333 

FOR  CCW  ROTATION;  -1 

FOR  CW  ROTATION 

7-1 

RUN 

CAS 

V  OUT 

G  DOT 

TIME 

TIME 

C  VDC ) 

1  1  .938 

6.238 

*3  .2026 

1  .58653 

5.986 

3.141 

-3.1986 

3 .16405 

4.312 

2.123 

-3.2155 

4.723  84 

3.316 

1  .604 

-3.2287 

6.27984 

2.428 

1  .289 

-3 , 1 92 

7.80366 

^EADY 

RUN 

SEP* . AXIS . NULL  VOLTS 


ENTER  1 
72.503 

FOP  CCW  ROTATION; 

-1  FOR  C'J  ROTATION 

71 

"•Ilf* 

•CAS 

V  OUT 

G  POT 

TIKE 

TIME 

(VDC) 

1 1 .659 

3.135 

I .5348 

1.6245 

5.848 

1  .6 

1.5427 

3.23871 

3.917 

1  .383 

I  .5396 

4.83533 

2.945 

.825 

1.53  74 

6.43124 

2.37; 

.677 

1 .5538 

7.98482 

READY 

RUN 

SEP# . AXIS . HULL  VOLTS. 


ENTER  l 

RCDR 

72,533 

FOR  CCW  POTATION;  -1 

FOR  CW  ROTATION 

7-1 

RUN 

CAS 

V  OUT 

3  DOT 

TI"E 

TIKE 

(VDC) 

1 1  .699 

3.145 

-1.5364 

1  .61894 

5,869 

1  .606 

-1  .5449 

3  .22713 

3  ,932 

1  .387 

-1.5417 

4.PI689 

2.955 

.82  7 

-1  .5304 

6.40948 

2.38 

.679 

-1 .5543 

7.95  79P 

READY 

JERK 
TABLE  3 

DATA 

.5.2-IX 

104 


TT 


•iun 

3-20-60  R  •  24  in. 

.  *1 . 

ENTER  1 

[  FOR  CCW  ROTATION;  -1 

FOR  cu  ROTATION 

?1 

?7.533 

RUN 

tt  AS 

V  OUT 

G  POT 

TINE 

TIME 

(VDC) 

12.122 

9.269 

4.9319 

1 .56245 

6.JCI 

4.675 

4.9447 

3.11 462 

4.J7J 

3.126 

4.9273 

4.65.5!  4 

3.06 

2.351 

4.91  14 

6.10954 

2.466 

1.939 

4.9401 

7.60345 

REAPY 

rsun 

Sc.V .  .  .  , . AXIS . NULL  VOLTS 


ENTER  1 

RCDR 

77.533 

FOR  CCW  ROTATION;  -1 

FOR  CW  ROTATION 

7-1 

RUN 

MEAS 

V  OUT 

G  POT 

TIME 

TIME 

(  VDC  ) 

m.162 

9.299 

-4, *3  62 

1  .55  731 

6.101 

4.69 

-4,0371 

3.10441 

4.386 

3.136 

-4,03  76 

4.63534 

3.3  ?1 

2.359 

-4,03  77 

6.16737 

2.473 

1  .915 

-4.038 

7.65871 

NADC  80081-60 


READY 

auw 

SERA..... . % . AXIS . NULL  VOLTS 


ENTER  I  FOR  CCU  ROTATION;  -I  FOn  CW  ROTATION  ?1 
75.203 


RUN 

TEAS 

V  OUT 

G  POT 

TINE 

TIME 

(VDC) 

1  1  .897 

6.217 

3.23  68 

I  .592 

5.966 

3.13! 

3.2345 

3 .1  7466 

3  .998 

2.116 

3.2492 

4.73  73  7 

3.335 

1  .599 

3.2427 

6.33283 

2.42 

1  .285 

3.2245 

7.82645 

.READY 

RUN 

SERA . AXIS . NULL  VOLTS 


ENTER  1 

FOR  CCW  ROTATION;  -l 

FOR  CW  ROTATION  7-1 

RCPR 

75.333 

RUN 

IE  AS 

V  OUT 

G  DOT 

TIME 

TIME 

(WC> 

1 1 .938 

6.238 

-J .238 

1.58653 

5.987 

3.141 

-3 .2055 

3 .16352 

4.312 

2.123 

-3.2198 

4.72384 

3,316 

1  .634 

-3.2131 

6.27984 

2.428 

1  .289 

-3.1972 

7.83366 

"'EAPY 

RUN 

SERA... 

..AXIS, 

...NULL  VOLTS, 

ENTER  1 

FOR  CCW  ROTATION;  -I 

FOR  C  V!  ROTATION  7! 

72.533 

RUN 

tEAS 

V  OUT 

G  POT 

TINE 

TIME 

(VDC) 

1 l .659 

3.135 

1 .5403 

1.6245 

5.848 

1  .6 

1 ,5482 

3.23871 

3.917 

1  .383 

1,5447 

4.83533 

2.945 

.825 

1,542 

6.43124 

2.3  72 

.676 

1,55  73 

7.98482 

READY 

"»l*N 

SERA, , . 

..AXIS, 

ENTER  1 

FOR  CCU  ROTATION:  -1  FOR  C'J  ROTATION 

7-1 

xnr? 

72.503 

RUN 

CAS 

V  OUT 

G  POT 

TIME 

TIME 

(VPC) 

l l .699 

-1 .5423 

1 .61894 

5.869 

-1 .5489 

3.22713 

3.932 

1  .387 

-1 .5453 

4  .81 <89 

2.955 

.827 

-1 .5423 

6  ,  A 3948 

2.38 

.679 

-1 .5583 

7.95 798 

READY 

JERK  DATA 

TABLE  3.5.2-X 

105 


1  TiMI 


\ 

,71  *N 

3- 20-90  » 

•  24  li». 

_ 313. . 

...AXIS. 

. .  *x . 

...NHL)  VOLTS.  .  --5.ZW. 

ENTER  1 

FOR  CCW  ROTATION!  -1 

FOR  CW  ROTATION  71 

?T.SM 

RUN 

fCAS 

V  OUT 

G  DOT 

TIM 

TINE 

(  VDC ) 

12.123 

9.2.69 

4.9356 

1.56232 

6.48! 

4.675 

4.9489 

3.11462 

4.073 

3.126 

4.9333 

4.65014 

3.46 

2.391 

4.9157 

6.18954 

2.466 

l  .909 

4.9536 

7.68345 

READY 

RUN 

.  .  .AXIS . 

ENTER  1 

FOR 

CCW  ROTATION?  -| 

FOR  CW  ROTATION  7-1 

RCDR 

77.540 

RUN 

MEAS 

V  OUT 

G  DOT 

TIME 

TIME 

(VDC) 

1  1  62 

9.299 

-4.83  3  2 

1.55731 

6.1 

4.69 

-4.034) 

3.10492 

4.386 

3.136 

•4.0345 

4.63534 

3.371 

2.359 

-4.0347 

6.16737 

2.473 

J  .915 

-4.035 

7.6587! 

READY 

RUN 

.  ..AXIS . 

...NULL  VOLTS . 

ENTER  1 

FOR 

CCW  ROTATION?  -1 

FOR  CW  ROTATION  71  — 

75.300 

RUN 

rEAS 

V  OUT 

G  DOT 

TINE 

TIME 

(VDC) 

1 1  .898 

6.218 

3.2286 

1  .59186 

5.967 

3.131 

3.2248 

3.17412 

3.998 

2.116 

3.242 

4.73  737 

3.335 

1  .599 

3.236 

6 .30283 

2.42 

1  .285 

3.2173 

7.82645 

READY 

RUN 

Sf ?0 . . . 

...AXIS. 

...Nlll.l  VOLTS . 

ENTER  1 

FOR  CCW  ROTATION?  -1 

FOR  CW  ROTATION  ?-l 

RCDR 

75.333 

RUN 

f«»S 

V  OUT 

G  DOT 

TINE 

TIKE 

(VDC) 

1  1  .938 

6.238 

-3.1981 

l .58653 

5.9R6 

3.141 

-3.1929 

3.16405 

4.312 

2.123 

-3.21 

4 . 72084 

3.316 

1  .634 

-3  .  2333 

6.27984 

2.428 

1  .289 

-3.1852 

7.80066 

READY 

RUN 

.  . .AXIS. 

ENTER  1 

FOR 

CCW  ROTATION?  -I 

FOR  CW  ROTATION  71 

72.533 

RUN 

MEAS 

V  OUT 

G  DOT 

TINE 

TIME 

(VDC) 

1  1  .CM 

3.135 

1  .5342 

1.62464 

5.848 

1.6 

1  .5417 

3.23871 

3.91  7 

I  .383 

1  .338 

4.83  533 

2.945 

.825 

1  .5344 

6.43124 

2.372 

.677 

1  .9918 

7.98482 

READY 

RUN 

...AXIS. 

...mill  V«  TS . 

ENTER  1 

FOR 

CCW  ROTATION;  -I 

FOR  CW  ROTATION  7-1 

RCDR 

72.530 

RUN 

*€AS 

V  OUT 

C  DOT 

TINE 

TIME 

(VDC) 

1  1 .S99 

3.145 

-1.5336 

1 .61894 

5.869 

1  •  636 

-1.3421 

3.22713 

3.932 

1 .387 

-1.93  93 

4.81689 

2.955 

.827 

-1.5358 

6,43948 

2.38 

.679 

-1.9327 

7.95  798 

NADC  80081-60 


JERK  DATA 
TABLE  3.5.2-XI 
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ilt„  3-20-80  R  -  24  In.  NADC  80081- 

sdtD . ?!3. . axis...:! . null  volts  .  .\KPf( . 

C‘»TER  l  FOR  CCU  ROTATIONS  -l  PON  CV  ROTATION  ?l 
7 7. 5 JO 


TUN 

MEAS 

V  OUT 

r.  DOT 

TINE 

TINE 

(VDC) 

ir.MR 

9.295 

4.923  7 

1.5591 

6.391 

4.675 

4.9330 

3.1 14X2 

uJ7r 

3 .  i  ns 

4.912 

4  ,x5 1  nr 

3  .36 

2.351 

4.994 

6.12954 

2.466 

1  .92? 

4.93Jf 

7 .69345 

JEADY 

CER# . . . AXIS . NULL  VOLTS 


ENTER  1 

un.i 

77.533 

FOR  CCU  ROTATION!  -1 

FOR  CV  ROTATION 

7-1 

RUN 

tt  AS 

V  OUT 

G  DOT 

TINE 

TINE 

<  VDC ) 

12.162 

9.299 

-4.3333 

1  .5  5  731 

6.131 

4.69 

-4.0344 

3.13441 

4.JR6 

3.136 

-4. 3349 

4.63*34 

3.071 

2.359 

-4.335 

6.1673  7 

2.4  73 

1  .915 

-4.3353 

7.65871 

?EADY 

TMII 

CERA . AXIS . NULL  VOLTS 


ENTER  1 
75.333 

FOR  CCU  ROTATION?  -t 

FOR  CV  ROTATION 

71 

TUN 

MF.AS 

V  OUT 

G  DOT 

TIME 

TIME 

(VDC) 

1 1 .999 

6.210 

3 .2205 

1.59196 

5.966 

3.131 

3.2173 

3.17466 

3.999 

2.116 

3.2352 

4 . 73  73  7 

3.035 

1.599 

3.226 

6.30283 

2.42 

1  .285 

3.2087 

7.92645 

READY 

nij  n 

3FR# . AXIS . NULL  VOLTS 


CUTER  1  FOR  CCV  ROTATIONS  -I  FOR  CV  ROTATION  ?-| 

rcdr 

75.333 


RUN 

MEAS 

V  OUT 

Q  DOT 

TIME 

TIME 

(VDC) 

1  1  .930 

6.238 

-3.1994 

1 .58653 

5.997 

3.141 

-3.1966 

3.16352 

4.312 

2.123 

-3.2123 

4 .72394 

3.316 

1  .634 

-3.2056 

6.27984 

2.429 

1  .289 

-3.1991 

7.80066 

READY 

TUN 

CERA . . . AXIS . NULL  VOLTS 


ENTER  1 
72.5JJ 

FOR  CCU  ROTATIONS  -1 

FOR  CV  ROTATION 

71 

TUN 

*AS 

V  OUT 

8  DOT 

TIME 

TIME 

(VDC) 

1  1 .659 

3.135 

1.5347 

1 .6245 

5.948 

1  .6 

1 .5425 

3  .  23  8  71 

3.917 

1  .083 

I ,5388 

4.83  533 

2  .945 

.825 

1 .5362 

6.43124 

2  .3  72 

.676 

1.5521 

7.99482 

READY 

•'mi 

RED* . AXIS . HULL  HOLTS 


ENTER  1 
RCDR 
?2  .533 

FOR  CCU  ROTATIONS  -1 

FOR  CW  ROTATION 

7-1 

RUN 

*EAS 

V  OUT 

0  DOT 

TIME 

TIME 

(VDC) 

1 1 .699 

3.145 

-1,5352 

1.61994 

5,969 

1 .636 

-1.544 

3.22713 

3.932 

1  .387 

-1 .541 

4,91  6P<» 

2.955 

.82  7 

-1  .5369 

6.43949 

2.38 

.679 

-1.5534 

7.95  798 

TEAOY  JERK  DATA 

TABLE  3.5.2-XII 


107 


anti  3-M-40 

SEW . .Vi.. 


r  •  a.t  i* 

. miLL  wnLT5 •  • 


NADC  80081 


ENTER  l 

FOR 

CCA  ROTATION?  -I 

FOrt  CV  ROTRIIOI' 

71 

77.53J 

PUN 

MEAS 

V  OUT 

Q  HOT 

Tint 

TIME 

(VDC) 

17.151 

9.297 

•.371795 

l .53288 

6.124 

4.718 

• .3721 66 

3 .34 1  AN 

4.116 

3.1*9 

•  .3723 1 5 

4  .52927 

3.104 

2.395 

•.071864 

6.03364 

2.508 

1  .952 

-.072547 

7.42663 

READY 

RUM 

.  .AXIS 

Eft  TER  1 

FOR 

CCW  ROTATION?  -| 

FOR  CV  ROTATION 

7-1 

HCDR 

?7.500 

RUN 

PEAS 

V  OUT 

6  POT 

TIME 

TIME 

(VDC) 

17. IM 

9.3 

.03  6632 

1  .53137 

s.l.J 

4.733 

.M63J2 

3  .03237 

4.129 

3.179 

.0361 

4.51132 

3.114 

2.432 

.035952 

5.98137 

2.516 

I  .958 

.0363  56 

7.403  02 

TEAPY 

Aim 

SERA . AXIS . NULL  VOLTS 


NTER  l 

FOR  CC«  ROTATION?  -I 

FOn  CW  ROTATION 

71 

75.303 

RUN 

pcas 

V  OUT 

G  DOT 

TirE 

TIME 

( VDC) 

I  1  .941 

6.261 

-.051583 

1 .55984 

6.31 1 

3.175 

-.051291 

3.39865 

4.342 

2.159 

-.051506 

4.60812 

3.34? 

1  .642 

-.091605 

6.10889 

2 . 463 

1  .328 

-.051301 

7.56232 

7EADY 

rrun 

SERA . AXIS . NULL  VOLTS 


ENTER  1 

ic.nn 

75.J00 

FOR  CCW  ROTATION;  -| 

FOR  CW  ROTATION 

7-1 

RUN 

*EAS 

V  OUT 

0  DOT 

TIME 

TIME 

(VDC) 

1 1 .982 

6.281 

.02747 

1 .5545 

6.329 

3.184 

.027739 

3.3894 

4.355 

2.166 

.027718 

4.593  3  4 

3.359 

1  .647 

.028026 

6.08892 

r  .47i 

1  .332 

.327717 

7.53784 

iiir 

SERA . ..AXIS . NULL  VOLTS, 


ENTER  1 

FOR 

CCW  ROTATION? 

FOR  CW  ROTATION 

?! 

72.530 

RUN 

ME  AS 

V  OUT 

a  dot 

TIME 

TIME 

(VDC) 

1  1.701 

3.178 

-.028887 

1.59183 

5.892 

1  .644 

-.029308 

3.16124 

3  .961 

1.127 

-.029079 

4.73235 

2  .988 

.868 

-.329108 

6.233  6 

2.4|  5 

.72 

-.02933 

7.71263 

REAPY 

RUM 

.  .AXIS. 

.  .NIIL  l  VOI  TS. 

Et'TER  1 

FOR 

CCW  ROTATION?  -1 

FOR  CW  ROTATION 

7-1 

2CPR 

72.500 

RUN 

*EAS 

V  OUT 

C  POT 

Tt"E 

TIME 

( VPC) 

11.742 

3.188 

.013207 

l  .58627 

5. “1  2 

1  .649 

.013135 

3.15054 

3.975 

1.13 

.012934 

4 .685  79 

2 .998 

.87 

.312  743 

n.ricfii 

2.423 

.722 

.013026 

7,6871? 

REAPY 

JERK  DATA 

TABLE  3.5.2-XIII 
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NULL  VOLTS 


NADC  80081-60 


\ 

aim 

SERA 


3-20-80 

.All., 


R  -  24.4  In. 

..AXIS....’ -A 


-6.6HV 


ENTER  | 

FOR 

CCV  ROTATION!  -1 

FOR  CV  ROTATION 

71 

?7.500 

aim 

MEAS 

V  OUT 

S  DOT 

TIME 

TIME 

(VDC) 

12.12.4 

9.27 

-.062962 

1.64129 

6.123 

4.718 

-.063503 

3.24988 

4.1  16 

3.169 

-.063977 

4.83455 

3.104 

2.395 

-.3631 72 

6.41376 

2.509 

1.953 

-.363012 

7.93135 

READY 

aim 

..NULL  UNITS. 

enter  1 

FOR 

CCU  ROTATION;  -l 

FOR  C«  ROTATION 

7-1 

RCD.l 

77 .500 

RUN 

fl£AS 

V  OUT 

G  DOT 

TIME 

TIME 

(VDC) 

12.235 

9.342 

.829513 

1  .63  34 

6. 144 

4.733 

,829MB 

3.23877 

4.129 

3.179 

.329289 

4.81933 

3.114 

2.402 

.029893 

6.3981  ? 

2.516 

1  .958 

.030049 

7.90898 

READY 

aim 

SER* . . . AXIS . NULL  VOLTS 


ENTER  1 
75.330 

FOR  CCW  ROTATION!  -1 

FOR  CV  ROTATION 

71 

aim 

MEAS 

V  OUT 

G  DOT 

TINE 

TIME 

(VDC) 

1  1  .941 

6.261 

-.048714 

1.66644 

6.JI 

3 . 1  74 

-.048593 

3  .31098 

4.041 

2.159 

-.048976 

4.92428 

3  .349 

1 .642 

-.04891 

6.5264 

2.463 

READY 

1  .328 

-.0482 64 

8.07917 

aim 

SERA . AXIS . NULL  VOLTS 


ENTER  l 

FOR 

CCV  ROTATION;  -l 

FOR  CV  ROT  AT  TOH  7-1 

RCDH 

75.300 

RUM 

ft  AS 

V  OUT 

G  DOT 

TIKE 

TIME 

(VDC) 

1 1 .981 

6.281 

.825832 

1 .66088 

6.33 

3.184 

.82517* 

3  .3 

4.055 

2.166 

.825287 

4.9872? 

3.359 

1  .647 

.824*36 

6.53587 

2.47J 

1  .332 

.825879 

2.05301 

READY 

RUN 

. HULL  V01  TG. 

ENTER  1 

FOR 

CCV  ROTATION!  -1 

FOR  Ctf  ROTATION  ?! 

72.500 

RUN 

ft  AS 

V  OUT 

G  DOT 

TIKE 

TIME 

(VDC) 

1  1  .781 

3.178 

-.8283*5 

1 . 70062 

5.892 

1  .644 

-.82*3  75 

3  .3  772? 

3.961 

1.127 

-.82*787 

5.023  73 

2,988 

.868 

-.82*585 

6.69964 

2  .415 

.72 

-.028912 

8.23  9  7? 

READY 

»im 

GERA . .....AXIS. . NULL  VOLTS 


ENTER  l 

RCDR 

72.5J0 

FOR  CCJ  ROTATION! 

-1  FOR  CV  ROTATION 

7-1 

*im 

rCAS 

V  OUT 

r,  DOT 

TIKE 

TIKE 

(VDC  J 

11.741 

3,138 

.3138*9 

1  .69483 

5.912 

1 .649 

.3135*4 

3.36587 

3 .974 

1.13 

.313593 

5.0073 

r.°?8 

.87 

.813386 

6.63742 

2 .424 

.722 

.813399 

r. 23916 

1EADY 

JERK  DATA 

TABLE  3,5.2-XIV 


NADC  80081-60 


RUN 


ENTER  1 
77.503 

FOR  CCW  ROTATION;  -1 

FOR  C'J  ROTATION 

71 

S/N  173  R  < 
-6.5W 

RUN 

TIME 

TEAS 

TIME 

V  OUT 
(VDC) 

3  DOT 

X  Mid  Y  Axis 

12.02 

$.214 

4.9292 

1  .5  79  71 

5  .03 

4 .647 

4.9464 

3.14096 

4.038 

3.107 

4.928? 

4.69044 

3.034 

2.33  7 

4.9387 

6.24258 

2  .445 

READY 

1  ,898 

4.9487 

7.74642 

RUM 

ENTER  I  FOR  CCW  ROTATION!  -1  FOR  CW  ROTATION  ?- I 
77.5 00 


RUN 

TEAS 

V  OUT 

G  DOT 

TIME 

TIME 

<  VDC ) 

12.06 

9.244 

-4.03  72 

1  .57048 

6.049 

4.662 

-4.0382 

3.131  1 

4.052 

3.117 

-4.03  8  6 

4.67423 

3.045 

2.345 

-4.0389 

6.22003 

2.453 

1  .904 

-4.0391 

7.72116 

READY 

RUN 

ENTER  1 

FOR 

CCW  ROTATION! 

-1  FOR  CW  ROTATION 

71 

75.000 

RUN 

TEAS 

V  OUT 

G  DOT 

TIME 

TIME 

<  WDC> 

1 1 .794 

6.207 

3.2338 

1  .6059 

5.902 

3.113 

3.229 

3.20938 

3.955 

2.103 

3.243 

4.7888  7 

2.973 

1  .589 

3.235 

6.37067 

2.393 

1  .277. 

3.2197 

7.91475 

READY 

RUN 

ENTER  1 

FOR 

CCW  ROTATION! 

-1  FOR  CW  ROTATION 

7-1 

75.J30 

RUN 

MEAS 

V  OUT 

G  DOT 

TIME 

TIME 

(VDC) 

1  1 .808 

6.201 

-3.2056 

1  .604 

5.92.2 

3.123 

-3.2031 

3.19824 

3.967 

2.11 

-3.2183 

4.7743  9 

2.983 

1  .594 

-3.2117 

6.34931 

2.4 

1  .281 

-3.19? 

7.89167 

READY 

RUN 

ENTER  1 

FOR 

CCW  ROTATION! 

-1  FOR  CW  ROTATION 

71 

7R.500 

RUN 

TEAS 

V  OUT 

G  DOT 

TIME 

TIME 

<VDC) 

1  1  .5 

3.1  16 

1 .539 

1 .64696 

5.77 

1  .591 

1 .5466 

3.2825 

3.864 

1  .077 

1  .543 

4.90166 

2.905 

.82 

1 .9394 

6.51979 

2.34 

.673 

1  .5944 

8.09402 

READY 

RUN 

ENTER  1 

FOR  CCW  ROTATION! 

-1  FOR  CW  ROTATION 

7-1 

72.500 

RUN 

TEAS 

V  OUT 

0  DOT 

TIME 

TIME 

(VDC) 

1  1.54 

3.126 

-1.54 

1 .64125 

5.79 

1  .596 

-1  .5473 

3.27116 

3.878 

1  .08 

-1.5442 

4.883  9  6 

2.916 

.822 

-1.5405 

6.4952 

2.348 

.675 

-1.5561 

8.06644 

READY 

JERK  DATA 

TABLE  3.5.2  -XV 

liiilnn  mt-.  i  ft< 


110 


NADC  80081-60 


RUN 

ENTER  1 
7  7.500 
nun 
TIME 

12.372 

6.377 

4.384 

3.381 

2.49 

READY 

RUN 

ENTER  I 
77.533 
RUN 
TIME 

12.113 

6.356 

4.356 
3.349 
2.456 

READY 

RUN 

ENTER  I 
75.330 
RUN 
TIME 

1  I .828 
5.953 

4.333 
3.32 
2.439 

READY 

RUM 

ENTER  I 

75.333 
RUN 
TIME 

11.369 
5.932 
3.9  75 
2.988 
2.405 

READY 

RUN 

ENTER  1 
72.530 
RUN 
TIME 

11.572 
5.825 
3.91  7 
2.956 
2.389 

READY 

RUN 

ENTER 

72.533 

RUN 

TIME 

11.611 

5.804 

3.888 

2.923 

2.355 

RC  A  DY 


'  ROTATION;  -1 

FOR  CW  ROTATION 

71 

S/N  373 

-6.2  m 

TEAS 

V  OUT 

G  POT 

l  Axis 

TIME 

(VDC) 

9.256 

-.054157 

1  .56892 

4.69 

-.05421 

3.1 1667 

3.15 

-.054414 

4  .  63  761 

2.381 

-.0543  96 

6.14735 

1  .941 

-.054896 

7.60643 

FOR  CCV  ROTATION!  -1  FOR  CW  ROTATION  7-1 


ME  AS 

V  OUT 

0  DOT 

TIME 

(  VDC ) 

9.287 

.016855 

1  .563  61 

4.663 

.016281 

3.12748 

3.118 

.015863 

4.66963 

2.346 

.31644 

6.21 187 

1  .905 

.016551 

7.71173 

I  ROTATION; 

-1  FOR  CW  ROTATION 

71 

tEAS 

V  OUT 

0  DOT 

TIME 

(VDC) 

6.223 

-.040132 

1  .60128 

3.155 

-.03  9801 

3.18159 

2.146 

-.039996 

4 . 73  1  45 

1  .632 

-.040111 

6.27152 

1  .32 

-.039936 

7.7654  8 

FOR  CCU  ROTATIONS  -I  FOR  CW  ROTATION  7-1 


MEAS 

V  OUT 

G  DOT 

TIME 

(VDC) 

6.244 

.015467 

1.59575 

3.124 

.015383 

3 . 1 9285 

2.111 

.01532 

4.76478 

1  .595 

.015043 

6.33  869 

1  .282 

.015355 

7.87526 

FOR  CCW  ROTATIONS  -I  FOR  CW  ROTATION  71 


tEAS 

V  OUT 

G  DOT 

TIME 

(  VDC) 

3.16 

-.023495 

1  .63  6  71 

1  .634 

-.023523 

3 .2515 

1.12 

-.023523 

4.83  5  33 

.863 

-.023544 

6.4  0  731 

.716 

-.023518 

7.928 

CCW  ROTATIONS 

-1  FOR  CW  ROTATION 

7-1 

TEAS 

V  OUT 

G  DOT 

TIME 

(VDC) 

3.169 

.007952 

1 .63121 

1.597 

.0078 

3  .  2632T 

1  .081 

.30  7748 

4.8714 

.823 

.30771  9 

6.4  7964 

.676 

.307778 

8.04246 

JERK  DATA 
TABLE  3.5.2-XVI 


NADC  80081-60 


"MIH  3-20-00  •  a  94  4a  - 

SEP# . JW . A7U » •  tl . HULL  VOLTS  . -.11501  . 

ENTER  1  TOP  CCV  ROTATION)  -t  FOR  C'J  ROTATION  71 
77.500 


PUP 

.’CAS 

V  OUT 

0  DOT 

TIME 

TIME 

(VDC> 

1.7.140 

9.295 

4.7724 

J .5591 

6.J81 

4.675 

4.7790 

3.1  146? 

4.J73 

3.126 

4 . 7632 

4.65314 

3. 06 

2,351 

4.7425 

6.10954 

2,466 

1  .939 

4.779 

7.60345 

.TCAOY 

PUll 

. .AXIS. 

...flllll  VOLTS. 

ENTER  1 

FOR  CCV  ROTATION)  -l 

FOR  CV  ROTATION  7-1 

PC  HR 
77.500 

PUN 

PC  AS 

V  OUT 

G  DOT 

TIME 

TIME 

CVDC) 

l?.l«2 

9.299 

-3.999 

1  .55731 

6.101 

4.69 

-4.0001 

3.13441 

4.0R6 

3.136 

-4.3005 

4.63534 

3.371 

2.359 

-4.0006 

6.1673  7 

7,473 

PFAPY 

?PH 

1  .915 

-4.001 

7.658?) 

. .AXIS. 

ENTER  l 

FOR  CCV  ROTATION)  -l 

FOR  CV  ROTATION  71 

75.303 

-tu* 

PCAS 

V  OUT 

0  DOT 

TIME 

Tint 

(WC> 

J  l .89  7 

S.ZI  7 

J.I29T 

1,592 

5.967 

3.131 

3.12*1 

3.17412 

3.99R 

2.116 

3.1434 

4.73  73  7 

3.005 

1.599 

3.1346 

6.30283 

7.4? 

1  *205 

3.1206 

7.82  645 

1EAPY 

HIM 

SEP# . .  ••••AXIS . NULL  VOLTS 


CI'TEI  1 

FOR 

CCV  ROTATION)  -1 

FOR  CV  ROTATION  ?-t 

pcnR 

75,300 

*niri 

PCAS 

V  OUT 

G  DOT 

rt.<E 

Tint 

fVDC) 

1 1  ,730 

6.238 

-3.1436 

1 .58653 

5.9-6 

3.141 

-3.1404 

3.16435 

4.JI? 

2.123 

-3.1546 

4.72084 

3.016 

1  .604 

-3.1474 

6.27984 

2.420 

1  .289 

-3.1324 

7.80066 

READY 

7ll)i 

SEP#  ... 

..AXIS. 

..WILL  VOLTS. 

ZM  TER  1 

FOR 

CCV  ROTATION)  -1 

FOR  CV  ROTATION  71 

77.500 

RUN 

PCAS 

V  OUT 

0  DOT 

TIME 

TIME 

<VDC> 

l  1 .658 

3.135 

1  .503 

1  .62464 

5.847 

1  .6 

1  .5107 

3.23927 

3.91  7 

1  .083 

1,5074 

4.83533 

7.945 

.825 

1  .5046 

6.43124 

7.3  7? 

.676 

I  .5233 

7.98482 

PEAD* 

,7li  n 

SER# . ....AXIS . HULL  VOLTS 


ENTER  1 

?cnn 

77.500 

FOR  CCV  ROTATION)  -1 

FOR  CV  ROTATION 

7-1 

vir 

.’CAS 

V  OUT 

G  DOT 

TIME 

TIME 

(VPC) 

1  1 .699 

3.145 

*1  .52.49 

1  .61894 

5.869 

1  .606 

*1  .5339 

3.22713 

3.932 

l  .38? 

-1.5306 

4.81689 

2.955 

.827 

-1  .5274 

6.43948 

2.38 

.679 

-1 .542? 

7.95796 

JERK  DATA 
TABLE  3. 5.2-XVII 


ready 


'nr  3-20-80  R  •  24  111.  NADC  80081-60 

SER# . Wl . a!  IS....-*. . HULL  "OLT S..-JU9V. 


ENTER  1 

?  7 .333 

FOR  CC'J  ROTATION;  -J 

FOR  cy  ROTATION 

?1 

HID 

•os 

V  OUT 

c  nor 

TIDE 

TIME 

(VDC) 

IP. 123 

9.269 

A • 7474 

1.56232 

6.J01 

•<•673 

4.7615 

3.11462 

a. 372 

3.125 

#.7441 

4.65  IPO 

J.J6 

2.351 

4.7272 

6.12954 

P.466 

I  .POP 

4.7  6j  r. 

7.63345 

READY 

rrun 

SE 14 . AXIS . f'l'LL  VOLTS 


"STEP  1 
PC  DR 
77.503 

FOR  CCW  ROTATION;  -1 

FOR  CU  ROTATION 

7-1 

MIN 

TEAS 

V  OUT 

G  DOT 

TIDE 

time 

( VDC  > 

12.162 

p.n?? 

-3.9989 

1.55731 

6.1 

4.69 

-4 

3.1 3492 

4. 286 

3.136 

-4 .3033 

4.63534 

3.371 

2.359 

-4.2333 

6.16737 

2.4  73 

1  .915 

-4.3008 

7.65871 

READY 

Mir; 

SEP# . AXIS . HULL  VOLTS 


ENTER  1 

FOR  CCU  ROTATION;  -1 

FOR  CW  ROTATION  71 

*’5.233 

?rr* 

:eas 

V  OUT 

G  DOT 

TIDE 

TIDE 

<  VDC  ) 

l  1  .TOR 

6.218 

3.1263 

1 .59186 

5.967 

3.131 

3.1245 

3.17412 

3.998 

2.116 

3.1397 

4.7373  7 

3. 33  4 

1  .598 

3.1343 

6.334  93 

p  .4p 

1  .285 

3.1175 

7.82645 

RFODY 
711, *i 

SEP# • . . 

...NULL  VOLTS 

ESTEP  1  FOR  ecu  ROTATION!  -I  FOR  CW  ROTATION  ?- f 

RCDR 

75.330 


1IIH 

fEAS 

V  OUT 

G  DOT 

TI.-E 

TIDE 

(VDC ) 

1 1 .938 

6.238 

-3.1404 

1  .58653 

5 .98  7 

3.141 

-3.1379 

3 .163  5  2 

4.312 

2.123 

-3.1523 

4.72384 

3.01  6 

1  .634 

-3.1468 

6.27934 

P.4P8 

1  .289 

-3.1301 

7.83066 

:eady 

PUN 

SEP# ... 

.  .MUIL  VOLTS. 

ENTER  l 

FOR  CCU  POTATION;  -1 

FOR  CW  ROTATION  ?l 

72.533 

RUN 

?EAS 

V  OUT 

G  DOT 

TIME 

TIME 

(VDC) 

1 1 .659 

3.135 

1  .5034 

1.6245 

5.B47 

1  .6 

1 »9  1  29 

3.23927 

s.?n 

1  .333 

1  .51 

4.83  533 

P.945 

.825 

1  .3069 

C. 43 124 

P  .3  7.? 

.677 

1  .5232 

7.98482 

READY 

Rur: 

SEP# . axis . HULL  '/OLTS, 


ENTER  1 
PC  DP 

72.533 

FOR  CCU  ROTATION;  -1 

FOR  CU  ROTATION 

7-1 

,71'M 

MEAS 

V  OUT 

G  DOT 

TIME 

TIME 

(VDC) 

1 1 .69S 

3.145 

-l .5236 

1  .61894 

5.26* 

1  .636 

-1.5325 

3.22713 

3.«38 

1  .387 

-1 .5292 

4. "1639 

P.955 

.32  7 

-1  .5259 

6.43948 

P.38 

,67* 

-1.5416 

7.95  798 

JERK  DATA 
TABLE  3.5. 2 -XV I I 


:EADY 


\ 

mir 

SEP* 


NADC  80081-60 


3-20-40  I  •  24  U. 

.Jtt . **IS . ti . HILL  VOLTS.. 


ENTER  1 
?  7. 5  3.5 

FOR  CCV  ROTATION; 

-1  FOR  CV  ROTATION 

71 

"•llll 

•CAS 

V  OUT 

3  POT 

time 

TIME 

( VDC ) 

12.149 

9.r?5 

4.7668 

1  .55090 

6.381 

4.675 

4.7734 

3. 11 46? 

4.J72 

3.125 

4.7533 

4. 65  IRS 

3.36 

2.351 

4 . 74  1  2 

6.18954 

2.466 

1  .9J9 

4.7777 

7.68345 

READY 

:?UU 

3SR# . AXIS . NULL  VOLTS 


ENTER  1 

FOR  CCW  ROTATION;  -1 

FOR  CV  ROTATION  7-1 

RC  DR 

77.533 

RUN 

:eas 

V  OUT 

0  DOT 

TIME 

TIME 

(VDC) 

12.162 

9.299 

-3.999 

1  .5  5  731 

6.13! 

4.69 

-4.3301 

3.13441 

4,386 

3.136 

-4.0304 

4.63534 

3.371 

2.359 

-4.3005 

6.16737 

2.473 

1  .915 

-4.0039 

7.65871 

READY 

RUN 

SERA... 

..AXIS, 

...NULL  VOLTS 

ENTER  1 
75.333 

FOR  CCV  ROTATION;  -1 

FOR  CW  ROTATION 

71 

RUN 

.’CAS 

V  OUT 

0  DOT 

TIME 

TIME 

(VDC) 

1  I .898 

6.218 

3.1301 

1 .59186 

5.967 

3.131 

3.1312 

3.17412 

3.998 

2.116 

3.1444 

4.7373  7 

3.336 

1.599 

3.1397 

6.30373 

2.42 

1  .285 

3.1225 

7.82645 

READY 
ri  II N 

SERA . AXIS . MULL  VOLTS 


ENTER  1 
RCDR 

75.333 

FOR  CCW  ROTATION;  -1 

FOR  CV  ROTATION 

7-1 

RUN 

.•CAS 

V  OUT 

0  DOT 

TIME 

TIME 

(VDC) 

1  1  .938 

6.238 

-3.1429 

1 .58653 

5.986 

3.141 

-3.1432 

3.16435 

4.312 

2.123 

-3.1534 

4 . 72084 

3.316 

1  .634 

-3.1479 

6.27984 

7.83366 

2.428 

READY 

1  .289 

-3.1317 

RUN 

SERA . AXIS . NULL  "OLTS 

ENTER  1  FOR  CCV  ROTATION!  -I  FOR  CV  ROTATION  ?! 

72.533 


RUN 

fCAS 

V  OUT 

G  DOT 

TIME 

TIME 

(VDC) 

1  1 .659 

3.135 

1 .5033 

1 .6245 

5.848 

1  .6 

l .5126 

3.23  871 

3.917 

1  .383 

1  .539 

4.83533 

2  .945 

.825 

I  .5066 

6.43124 

2.3  72 

.677 

1  .5223 

7.98482 

READY 

'’UN 

. AXIS , 

ENTER  I 

FOR  CCV  ROTATION;  -1 

FOR  C V  ROTATION  7-1 

•cn? 

72.533 

run 

MEAS 

V  OUT 

G  POT 

TIME 

TIME 

f  VDC  > 

1 1 .699 

3.145 

-1.5259 

1 .61894 

5.869 

1  .636 

-1  .5325 

3.27713 

3.932 

1  .387 

*1  .52*3 

1.81689 

7.955 

.827 

-1  .527 

6.43948 

2.30 

.679 

-1 .5425 

7.95  798 

ready  JERK  DATA 

TABLE  3.5.2-XIX 


1U 


;;um 

ser# 


3-20*60 

• m ... 


6  *  24  In. 
..AXIS... 


NADC  80081-60 


rX . hull  volts  .  .\JU. 9H 

SMC*  l  FOR  CCJ  ROTATION;  -1  FOR  c W  ROTATION  71 
?7.5J3 


RUM 

:eas 

V  OUT 

0  POT 

TIME 

TIME 

c  vno 

IP. UR 

9.295 

4 , 75  1  ? 

J  .5591 

6.J81 

4.675 

4.7577 

3.11 46?. 

4.373 

s,  ins 

4,7411 

4.65,*]  4 

3,3« 

2.351 

4.7^30 

r,.*R954 

2 « «*  6  6 

I  *93? 

4.7396 

7.69345 

t£ADY 

run 

SE.R4 . AXIS . MULL  VOLTS 


CUTER  J 
RC  PR 

7  7.5*0 

FOR  CCW  ROTATION}  -l 

FOR  CW  ROTATION 

?-! 

RU8 

rxAS 

V  OUT 

2.  POT 

TIME 

TIME 

(VPC) 

in.u? 

9.299 

•3.9997 

1 .55731 

6.1*1 

4.69 

-4.3t3.JR 

3.13441 

4.386 

3.136 

-4.301  1 

4.63534 

3.371 

2.339 

-4.331?. 

6.1673  7 

2.4  73 

SEAPY 

I  .915 

-4.3317 

7.65B71 

"Mifl 

SE?» . . . AXIS . NULL  WCLTS 


Cf'TcR  1 
75.0JJ 

FOR  CCU  ROTATION;  -l 

FOR  CW  ROTATION 

?1 

RUM 

rCAS 

V  OUT 

r.  pot 

time 

TIME 

( VDC  > 

1  1 .998 

6.218 

3.1262 

1  .59186 

5.967 

3.131 

3.1248 

3 .1741? 

3.FPR 

2. 116 

3.1383 

4.73  737 

3.335 

1  .599 

3.1338 

6.33283 

2.42 

1  .285 

3.1158 

7.82645 

READY 

TIM* 

SER# . , . .....AXIS . MULL  VOLTS 


CM TER  1 

FOR  CC'W  ROTATION;  -l 

KOR  CM  ROTATION  7-1 

-COR 

?5.J33 

oust 

fEAS 

V  OUT 

G  POT 

TIME 

TIME 

(VDC) 

I  1  .?JS 

6.238 

-J.I4S 

l .58653 

5.P87 

3.141 

-3  .1445 

3 .16352 

4.J1  1 

2  *  1 22 

-.5.1571 

4.72-21 

3  .01  6 

l  .634 

-5.H5T 

6.2  7PR4 

2.428 

REAPY 

RUM 

Zt?*  ... 

1  .289 

-5.1575 

7.23366 

.  .AXIS  - 

..MULL  VOLTS, 

ENTER  1 
?2.J3\ 

?  .533 

F0»  COW  ROTATION;  -1 

FOR  CW  ROTATION 

71 

RUM 

,'CAS 

V  OUT 

0  DOT 

TIME 

TIME 

(VDC) 

1 1  .659 

3.135 

1 .5046 

1  .6245 

5.848 

1  .6 

1 .5125 

3  .23871 

3. PI  7 

1.383 

1  .53? 

4.83  5  3  3 

2.945 

.825 

1  .535  7 

6.43124 

2.37? 

.676 

1 .5237 

7.98482 

"EAPY 

Rnr 

ZZ?* . . . AXIS . HULL  VOLTS 


ENTER  l 

FOR  CCW  ROTATION;  -1  FOR  CW  ROTATION 

?*  i 

7CP2 

"2.533 

rim* 

REAS 

V  OUT 

C  POT 

TIPS 

TIME 

(  Vpc  ) 

11.698 

3.145 

- 1  •  5263 

1 ,6|  vr 

5.96? 

1  .606 

-1.5344 

3.22  713 

3.P3? 

1  .307 

-1 .53  13 

4  ,."i  *r® 

2  ,955 

.827 

-1 .5279 

6.43948 

2.38 

.674 

-1.5427 

7 . 95  742 

’EA2V 

JERK  DATA 

TABLE  3.5.2-XX 
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\  NA DC  80081-60 

»ur  3-20-80  *  •  23.«  I".  | 

SERF . 5U7 . AXIS# #./!#. . . . NULL  VOLTS . lUJW. 

ZPTEn  J  FOR  CCW  ROTATION  |  -I  FOR  CW  POT  AT  I  Of*  ?l 
?7.533 


Rllf 

*EAS 

V  OUT 

C  DOT 

TIME 

THIS 

(VDC) 

IP. IRA 

9.27 

-.jaosaa 

1 .53629 

c.ir.4 

4.7U 

-..34  3  7  JP 

3 .J414? 

4.U6 

3.16? 

- ,343357 

4.52527 

i.U4 

2.395 

-.J4J747 

S.AJ0K4 

2.5J8 

1  .952 

-  .24  3035 

7.42663 

READY 

Rtlfl 

S£ R#.  .  . 

-  -AXIS .  - 

--MULL  VOLTS- 

ENTER  l 

FOR  CCW  ROTATION:  -1  FOR  CW  ROTATION  ?- ! 

2CP.R 

77.503 

•'UN 

,'£AS 

V  OUT 

G  DOT 

TIME 

TIME 

( VDC ) 

12.236 

P.343 

.32369 

1.52597 

6.131 

4.691 

.02128 

3.05294 

4.387 

3.137 

.021213 

4.55738 

3.372 

2  .36 

.322126 

6.36315 

P..A7* 

l  .916 

.322468 

7.5287 

'EADY 

RUN 

. -AXIS . 

WAITS 

ENTER  1 

FOR  CCW  ROTATION;  -1  FOR  CW  ROTATION  71 

75.333 

RUM 

*AS 

V  OUT 

G  DOT 

TIME 

TIME 

(VDC) 

1  .941 

6.261 

-.029817 

l .55984 

6.31 

3.174 

-.329751 

3.09917 

4.342 

2.159 

-.329882 

4.60812 

3.34? 

1  .642 

-.033195 

6.10889 

2.463 

1  .328 

-.329866 

7.5K232 

READY 

RUN 

SERF... 

..AXIS . 

. . NULL  VOLTS 

ENTER  1  FOR  CCW  ROTATION;  -I  FOR  CW  ROTATION  ?-! 
1C  PR 
75.  333 


RUN 

.'EAS 

V  OUT 

G  DOT 

TItfE 

TIME 

(VDC) 

1 1 .981 

6,281 

.008142 

1 .53463 

5.988 

3,142 

.008612 

3.11355 

4.312 

2.123 

.308861 

4.64257 

3.316 

J  .635 

.00933? 

6.175  73 

2.4?9 

t  .29 

.039494 

7.66818 

->EADY 

RUM 

SERF . . . 

ENTER  1 

FOR  CCW  ROTATION;  -1 

rOR  CW  ROTATION  71 

72.533 

RUN 

•  EAS 

V  OUT 

G  DOT 

TIME 

TIME 

(VDC) 

1 1 .701 

5.892 

3.961 

2,98? 

2.416 

■'EADY 

RUM 

3E28... 

3.178 

1  .644 
1.127 
.868 
.72 

. -AXIS. 

-.020764 
- .32028 1 
-.021 123 
- .021 14? 
-.321186 

1.59183 

3.16124 

4.70235 

6.23152 

7.70944 

ENTER  I 

FOR  CCW  ROTATION;  -1 

FOR  C V  ROTATION  ?-l 

'CDR 

-*2.533 

'UN 

•  EA3 

V  OUT 

G  POT 

TIME 

TIME 

(VDC) 

1  I . 7«r 

3 , 1  P.8 

-  .332627 

1  .58627 

5.87 

1.637 

-.332266 

3.17332 

3.933 

1  .382 

-.331  r.  83 

4.73522 

2.936 

.822 

-.331262 

6.33J 38 

2.321 

.68 

-.331633 

7.82276 

JERK  DATA 
TABLE  3.5.2-XXI 


R  -  24.4  In. 


INTE3  1 
77.5J3 


"07  CCM  ROTATION 


NADC  80081-60 

•  ?U4 . MULL  VOL TS : l2.*.*W . . 

03  CM  3  wl  AT  I  OP  ?! 


-.331675 
-.33  1 1  ?l 

-..5304#;? 
-.32922 
- .  J2?J?5 


i  .635  76 

3.0717? 
4 .0345? 
6.5338? 
r.3r?34 


•  AO IS . MULL  VOLTS. 


:ptc.r  i 
’em 

?  7.53J 

FO?  CCM  ROTATION;  -I 

FOR  CW  ROTATION 

7-1 

7PM 

IEA5 

V  OUT 

s  not 

TIPS 

TIME 

<vnc) 

1  P.235 

5.342 

.314418 

1  .6304 

6.1  44 

4.733 

.313368 

3.23877 

4.3*7 

3.137 

.31 1595 

4  .  P6P85 

3.379 

c.3#; 

,3i  n#; 

6.47754 

2  .*•  74 

I  .?i6 

.31362? 

0.34325 

IP  Tin  1 
?5.333 


. . AMS . PULL  VOLTS. 

FG?  CCW  ROTATION J  -l  FOR  C'J  ROTATION  ?! 


TUP 

•  EAS 

V  OUT 

r,  POT 

TIME 

TIME 

(MOC) 

1  1  .?4 1 

6.261 

-.3273  7? 

1 .66644 

5  .°67 

3.132 

-.326582 

3  .33484 

4  ,34| 

2.159 

-.326923 

4.92428 

3.34? 

l  .642 

- .328138 

6.5264 

2.421 

1  .286 

-.025  3?#; 

3.21933 

'I  AMY 

^  *  Kill  1  VOLTS . 

INTER  1 

FOR  CCM  ROTATION;  -1 

FOR  CW  ROTATION  7-1 

?*.30J 

'll!' 

TEAS 

V  OUT 

3  POT 

T!ME 

TIME 

(VDC) 

1 l  .981 

6.281 

.306146 

1 .6638** 

r,  ,.»3 

3.1P4 

.3358?? 

3.3 

4.212 

2.1 23 

.303  855 

4.95?r7 

3.31  7 

1  .635 

.333667 

6 .59562 

7 :,<iP? 

I  .2? 

.33224 

3.  192.2  6 

INTER  1 
?r.5jj 

.wr 

TIME 


. AO  IS . HULL  VOLTS. 

FOP  CC1  ROTATION;  -l  FOR  CM  ROTATION  71 


l  .73 362 
3  .3  772? 
5.023  73 
6,65964 
8.239  75 


11.73/ 

3.1  7B 

-.323852 

5.392 

1  .644 

-.320*84 

3.?61 

1  .127 

- .32fl?<>2 

n.?np 

.363 

- . J22S62 

n.4|5 

.72 

-.321 1 76 

'I  APY 
’ll!* 

SENA . 

..AMS . 

If'TcP  l  ror  CCV  ROTATION;  -I  FOR  CM  ROTATION  7- ! 

tern 


♦up 

:EAS 

V  OUT 

G  POT 

TIME 

time 

( '/no 

1  l  .742 

3.12.* 

-.33332? 

1 .6946? 

5.QI2 

1  .64? 

- .3334  77 

3,3  6587 

3.933 

1  .383 

-.335356 

5.3595 

:  .956 

.  ?•"!< 

-.33634 

6,73173 

7.331 

.63 

-..V644F 

2.35  741 

ready 

JERK  DATA 

TABLE  3.5.2-XXII 

NADC  80081-60 


nut1 

ENTER  I 

jT.saa 

RUN 

TIME 


ROTATION;  -1 

FOR  CU  ROTATION 

71 

S/IT  381  «  •  0  In.  1 

-11.8MV  ’  , 

MEAS 

V  OUT 

G  DOT 

X  and  Y  Axis 

TIME 

(VDC) 

9.214 

4.7526 

1.57571 

4.647 

4.7649 

3.14396 

3.137 

4.7476 

4.69344 

2.33  7 

4.7331 

6.24258 

1 .898 

4.7655 

7,74642 

T II  Jl 

ENTER  I  FOR  CCW  ROTATION!  -I  FOR  CW  ROTATION  7-1 

?7.saa 


nEAS 

V  OUT 

G  DOT 

TIME 

(VDC) 

9.244 

-3.9969 

1  .57335 

4.662 

-3.9981 

3.1311 

3.117 

-3.9984 

4.67539 

2.345 

-3.9986 

6.22003 

1  .904 

-3.999 

7.721  16 

READY 

RUN 

ENTER  1  FOR  CC'J  ROTATION; 
?5.30<t 

RUN  MEAS 

TIME  TIME 

11.760  6.181 

5.902  3.113 

3.955  2.133 

2.973  1.539 

2.393  1.277 

-IEAPY 

RUM 

ENTER  l  FOR  CCW  ROTATION; 
7  5.333 

RUN  HEAS 

TIME  TIME 


1 1 .838 

6.201 

5.92.2 

3.123 

3.963 

2.11 

2.902 

1  .594 

2.4 

1  .281 

READY 

RUN 

ENTER  1 

FOR  CCW  ROTAT 

72.533 

RUN 

:eas 

TIME 

TIME 

1  1  .5 

3.116 

5.77 

I  .591 

3.064 

1  .377 

2.935 

,B2 

2.34 

.673 

READY 

FOR  CW  ROTATION 

71 

V  OUT 

G  DOT 

(VDC) 

3.143 

1.60945 

3.1414 

3.20908 

3.1538 

4.78887 

3.147 

6.37067 

3.1318 

7.91475 

FOR  CW  ROTATION 

7-1 

V  OUT 

G  DOT 

(VDC) 

-3.1641 

1  .604 

-3.15G 

3.19824 

-3.1724 

4 . 773  1 8 

-3.1653 

6.35144 

-3.1492 

7.09167 

FOR  CW  ROTATION 

71 

V  OUT 

G  DOT 

(VDC) 

1.5121 

1  .64696 

1 .5197 

3  .2825 

1 .5152 

4.90166 

1  .512 

6.51979 

1  .525  8 

0,39402 

ENTER  1  FOR  CCW  ROTATION;  -1  FOR  CW  ROTATION  7-1 
72.533 


1  1  ,5A2 

5.79 

3.07R 

2.916 

2.348 


MIEAS 

TIME 

V  OUT 
(VDC) 

G  DOT 

3.127 

-1.53  79 

1 .64396 

1  .596 

-1.5434 

3.27116 

1  .38 

-1.5432 

4.80396 

.82.2 

-1  .536 

6.4952 

.675 

-1  .551  1 

3.36644 

JERK  DATA 
TABLE  3.5.2-XX1II 
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mir 


ZMTER  1 
7  7.53J 

FOR 

CCW  POTATION;  -1 

FOR  CU  ROTATION 

71 

71'!' 

TEAS 

V  OUT 

G  DOT 

TIME 

TIME 

(  VDC ) 

1 8.375 

9.269 

-.318633 

1 .56853 

6 . 3  72 

4.69 

-.31842 

3.11 924 

4.381 

3.15 

-.318491 

4.64132 

3.378 

2.381 

-.318446 

6.15335 

8.488 

1  .941 

-.318582 

7.61254 

TEA  DY 
TOM 

ENTER  1 
77.533 

FOR 

ecu  ROTATION;  -I 

FOR  CU  ROTATION 

7-1 

7UH 

TEAS 

V  OUT 

3  DOT 

TIME 

TIME 

(VDC) 

12.104 

9.287 

.031857 

1  .56477 

6.35 

4.663 

.001  763 

3.13  05  8 

4.394 

3.16 

.002322 

4.62628 

3.346 

2.346 

.002344 

6.21799 

2.454 

1  .935 

.031 186 

7.71201 

7EA0Y 

TIKI 

ZfITET  1 
75.333 

FOR 

CCU  ROTATION;  -1 

FOR  CU  ROTATION 

71 

TIKI 

•  CAS 

V  OUT 

G  DOT 

TIME 

TIME 

(VDC) 

11.811 

6.224 

-.018234 

1  .633  5  9 

5.945 

3.156 

-.318234 

3 . 1  85  87 

3.998 

2.147 

-.0  1  8325 

4.73737 

3.315 

1  .632 

-.3131  73 

6.28192 

2.437 

1  .321 

-.318311 

7.77IR5 

READY 

TIK! 

ENTER  1 

FOR 

CCU  ROTATION;  -1 

FOR  CU  ROTATION 

7-1 

75.333 

TUI' 

MEAS 

V  OUT 

G  DOT 

TIME 

TIME 

(VDC) 

1  1 .351 

6.244 

-.303  791 

1  .59818 

5.965 

3.166 

-.334355 

3 . 1  75 1 9 

3.969 

2.111 

-.304192 

4.771  98 

3.325 

1  .637 

-.00441 

6.261 16 

2.432 

1  .282 

-.034596 

7.8851 

READY 

TU.’I 

ZHTZR  1 

FOR 

CCW  ROTATION;  -1 

FOR  CU  ROTATION 

71 

72.533 

TIKI 

•  EAS 

V  OUT 

G  POT 

TIME 

TIME 

(VDC) 

1 1 .545 

3.16 

-.316278 

1 .64354 

5.312 

1  .634 

-.0162  78 

3 .25877 

3.938 

1  .12 

-.316449 

4  .84647 

2  .949 

.863 

-.016557 

6.42252 

2.383 

.716 

-.016421 

7.94796 

READY 

TIK! 

El'TER  1 

FOR 

CCU  ROTATION;  -1 

FOR  CU  ROTATION 

71- 

■? 


STOP 


NADC  80081-60 

S/N  381  R  •  0  In. 
-13.2MV 
Z  Axis 


READY 

rrnri 

ENTER  1  FOP  CC  U  ROT ATI  Oil;  -1  FOR  CU  ROT  AT  10(1  7-1 


72.503 

RUN 

!EAS 

V  OUT 

G  POT 

TIME 

TIME 

(VDC) 

1 1 .585 

3.17 

-.039092 

1 .63497 

5.79 

1  .597 

-.339357 

3.271  16 

3. 88 

1  .382 

-.039538 

4.3CI44 

8.91  7 

.323 

-. J3968I 

6.49897 

8.349 

.676 

-.309697 

JERK  DATA 

8.363  31 
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3.6  Acoustic  Sensitivity 

3.6.1  Test  Setup  and  Procedure 

The  sensor  units  were  mounted  (one  at  a  time)  on  a  cantilever  beam 
(aluminum  channel)  and  positioned  in  the  throat  of  the  acoustic  chamber. 

The  jet  axis  (X  -  axis)  of  the  sensor  coincided  with  the  direction  of 
acoustic  wave  propagation  and  with  the  horizontal  centerline  of  the  chamber. 

The  unit  was  energized  and  a  series  of  eight  acoustic  pulses  (approxi¬ 
mately  155  db  for  10  seconds)  were  applied  to  the  test  area.  Three  micro¬ 
phones  were  placed  within  the  test  area  under  procedures  outlined  in  MIL-STD- 
810C,  Method  515.2.  The  null  output  of  the  unit  was  monitored  throughout 
testing  along  with  the  input  to  the  acoustic  chamber. 

A  test  schematic  is  shown  in  Figure  E.2-1  of  Appendix  A,  Part  E  of  this 
report,  with  the  test  procedure. 

The  baseline  tests  were  repeated  to  discover  any  anomolies  caused  by  the 
acoustic  environment.  These  tests  were  done  as  in  Section  3.1  of  this  report. 

3.6.2  Test  Results 

The  octave  analysis  specification  for  the  category  D,  165  db  acoustic 
test  is  shown  in  Figure  3. 6. 2-1. 

The  calibration  of  the  acoustic  chamber  is  shown  in  the  octave  analysis 
shown  in  Figure  3. 6. 2-2. 

The  octave  analysis  for  the  three  microphones  placed  around  the  test 
specimen  indicated  an  overall  acoustic  level  of  155  db.  (See  Figures 
3.6. 2-3  to  3. 6. 2-5)  This  level  was  the  highest  that  could  be  obtained 
for  this  setup.  One  of  the  acoustic  drivers  had  to  be  replaced  due  to 
failure  caused  by  pushing  the  limit  of  the  equipment. 

The  output  of  the  device  was  recorded  on  an  occillograph.  A  typical 
graph  is  shown  in  Figure  3. 6. 2-6. 

The  post  acoustic  baseline  test  results  are  shown  in  Tables  3.6. 2-1 
through  3.6.2-X.  The  data  is  in  the  same  form  as  the  initial  baseline  test 
data. 

3.6.3  Data  Evaluation 

The  acoustic  environment  had  no  effect  on  the  null  output  of  the  device 
except  for  the  increase  in  noise  level.  All  three  devices  had  a  pretest 
noise  level  of  6.0  millivolts  peak  to  peak.  The  overall  average  noise  level 
during  testing  was  12.0  millivolts  with  no  shift  in  the  null  D.C.  output.  The 
noise  level  of  the  null  output  was  6.0  milliovlts  after  the  acoustic  pulses, 
indicating  no  adverse  effects  on  the  Superjet  sensor. 
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The  worst  case  baseline  data  obatined  for  the  three  test  units  after  the 
acoustic  environmental  test  is  as  shown  below: 


1. 

Full  Scale  Rate  at  +2%  Linearity  Error 

500  +100  deg/sec 

2. 

Scale  Factor 

-.00630  +.00002  V/deg/sec 

3. 

Bias 

+1.07  deg/sec 

4. 

Hysteresis 

+0.46  deg/sec 

5. 

Threshold 

<0.10  deg/sec 

6. 

Resolution 

<0. 10  deg/sec 

7. 

Ready time 

.071  seconds  maximum 

8. 

Drift 

+.75  deg/sec/min  maximum 

9. 

Null  Offset 

+1.25  deg/sec 

The  fullscale  rate  increased  by  9%  on  S/N  381  and  the  scale  factor 
increased  by  0.2  millivolts/degrees/second.  The  only  substantial  increase 
in  the  bias  parameter  occurred  in  S/N  381  as  also  shown  in  the  null  offset 
measurement.  The  null  offset  measurements  were  not  taken  during  the  ini¬ 
tial  baseline  test.  The  calculated  bias  (least  squares  fit)  value  relates 
to  null  offset  which  is  the  voltage  measured  before  the  actual  test  sequence. 
Readytime  has  increased  typically  50%  over  the  initial  baseline  test  but 
remains  the  same  as  measured  in  the  hot  and  cold  temperature  tests.  The 
drift  of  the  sensors  have  increased  approximately  265%  over  the  inital  base¬ 
line  measurements.  This  may  have  been  caused  by  the  temperature  test 
environments . 
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i.IL-STD-8 10C 
tiETHOD  515.2 
CATEGORY  D 


OCTAUE  ANALYSIS 


15*1 .6*4 


MICROPHONE  HO.  3  CALIBRATION 
3-27-80 


ready 

•’in: 

3CA1.E 


V 


RATE 

SENSOR  TES 

T  PROGRAM 

POST  ACOUSTIC 

KADC 

RATE  .  ?T?2; 

-80 

mu: 

BASELINE 

TEMP.  7?°F. 

50XRH 

SFR#  .355 . 

RATE 

V  OUT 

V  CALC 

:  ft. 

".  IDEAL 

(DEG/SEC) 

(VDC) 

( VDC  ) 

-<(?.98.< 

.3368 

.3181 

.3  6 

-3.637 

-99  .i  935 

.6188 

.63  8  7 

.64  9 

-3.853 

-  1  49.6  78. 

.9836 

.94  7 

.83  6 

-8.793 

-199.587 

1  .  P.3  J  6 

1  .861  6 

.953 

-8.387 

-849.51? 

1  .5471 

1 .5764 

.93 

-1 .863 

-9.??.  437 

1 .8673 

1  .8989 

.  74  0 

-1  .858 

-349.963 

8. 1935 

8. 8.158. 

.3  71 

-.53  1 

-399.1 PI 

P..5P.5  7 

8.51^5 

-  .  196 

.846 

•* ^^9  •  .  i  6  *'i 

8.8644 

8 .8343 

-  .954 

1  .368 

-498.95  7 

3 .8395 

3,1489 

-1.984 

1  .989 

-449.  I  5 

8.8658 

8.8349 

-.97? 

1  .39 

-3  RQ  .  1  CP 

P.5P71 

8.519? 

_  r\  r>  0 
♦  >  <  •  - 

.88,7 

-349.984 

8.1  95  6 

8.8353 

.338 

-  .441 

•  r.  ?  q  3  r° 

1 .86?? 

1 .8988 

.  66,3 

-  1 .138 

-8.49  ,t)4r 

1  .55 

1 .5766 

.84  4 

-1  .69 

-199.639 

1  .8.3  43 

1  .86  1  7 

.868 

-8.1 74 

-149.  735 

.98.31 

.94  71 

.  761 

-8.543 

-?s.r:3  7I 

.6145 

.638  7 

.578 

-8.897 

-49.9575 

.3081 

.31  S3 

.38  4 

-3.845 

49.8579 

- .3086 

-.31  1 

-.864 

-8.644 

99.6976 

-  .6,58  7 

-  .6858. 

-  .583 

-  8 . 683 

1  A^.C.i. 

-  .?! 68 

-  .9399 

-  .  73  I 

-8.444 

1  ss  ,5  7a 

-1  .88  75 

-1  .8548 

-  .867 

-8.171 

8.49.458 

-1  .548,1 

-1.5698 

-.86 

- 1  . 783 

8.99  .8.76 

-1 .861 

-1.8833 

-  .  738 

-1.183 

349.836 

-8.1854 

-8.1983 

-  .439 

-  .585 

399.11 

-8.5155 

-8.5187 

.  088 

.111 

449.336 

-8.8518 

-8.8,875 

.773 

.86  1 

4PP  •  ppf* 

-3.194 

-3 . 1  48 

!  .649 

1  .653 

44R.9? 

-p  #pspf> 

-  n  o'-.  70 

.808 

.9 

399.135 

-8.5167 

-8. 5187 

.187 

.16 

34?  .1  7 

-8.187 

-8.1979 

-  .3  44 

-  .498 

r.s?  .3 1 

-  1 .8688 

-  1 . 8  S3  6 

-  .659 

-1.131 

849.495 

-1  .544 

-1 .5691 

-.796 

-1  .596 

1  99.548 

-1 .8893 

-I .8546 

-.831 

r\  »  )  n 

1  «9.6  3  7 

-.91 84 

-  .94 

-  .684 

-8.885 

?? . 763  6 

- .6103 

-  .  685  6 

-  .486 

-8.435 

49.868.8 

*  i3u5 < 1 

-.311 

-  .887 

-8.8  73 

TEST  SUMMARY 

FULL  SCALC  RATE  (DEG/SEC)  :  533 
SCALE  FACTOR  (  V/DEG/SEC  )  s  -6  .33481  E-33 
BIAS  O'OLTS)  :  3  .35870F-33 
HYSTERESIS,  HER  RATES  (VDC):  - 8.^9 7^8 E-33 
I’YSTERESIG,  TOS  RATES  (VDC):  1.P5776E-33 
NULL  OFFSET  (VDC):  8.7R875L-33 

TEST  Err, INKER 
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RATE  .  .4-#t8Q  , 


50ZRU 

GE  Ur  . 

RATE 

V  OUT 

1/  CALC 

z  rs 

C  VPC ) 

( vnc ) 

-4<5.q469 

.3  J54 

.318.9 

.39 

-99.090 1 

.61 

.63  48 

.  694 

-149.784 

.9173 

.9496 

.03 

-  1  ClQ  •  *W* 

1  .8876 

1  .8648 

1  .371 

*  -849. 51.4 

1  .548 

1 .5835 

1.135 

-899.431 

1 .8614 

1 .895 « 

.994 

-349.31 1 

P.1865 

9. PI  18 

.730 

-3C'C>  .P69 

P.51  79 

P  .587 

.863 

-449. 133 

8.8557 

P.848 

-.3  94 

-49r,  .<5  64 

3.1996 

3.15  78 

-1  .819 

-548.037 

3.54  88. 

3  .4  784  7 

-P.  196 

-4  <3;: .  <5  <5  r 

3  .8334 

3 . 1  5  74 

-1  .83  7 

-4  4*3 . 3  78 

P.8569 

P.8.418 

-.434 

-39°. PI P 

P.5195 

8. 5 86  7 

.83  6 

-349  .804 

P  .  1887 

8.  .8. 1  1 

.644 

-099  .456 

l .8639 

1  .896] 

.op  4 

-849 .539 

1 .5448 

1  .5836 

I  •  *  *  6  • «  » 

-199.617 

1  .8-3.13 

1  .865 

.009 

-149.764 

.01  99 

,  84  99 

.868 

-  9  S  .  P.3  7 1 

.61  P3 

.6343 

.633 

-49.936P 

.3368 

.31  89 

.34  7 

49.9,519 

-  .  3  P  ?. 

-  .3 1  1  ° 

-  .883 

99. 7P99 

- .63  71 

-.6878 

-  .577 

149.571 

-.9144 

-.9488 

-.8 

199.51 

-l  ,8.844 

-  1 .85  79 

-  .965 

P 4 9 .469 

-1  .5381 

-I  ,573  7 

- ! .385 

*  P99.P73 

-1 . 8559 

-1  .88.85 

-.93  8, 

349.1  75 

-8.1 794 

-8.  ,8039 

-  ,  7 

399.375 

-P .5383 

-8.5193 

-  .3 1 7 

449.31 P 

-P.8438 

-8.835 

.858 

49B.P99 

-3.1851 

-3.1533 

.999 

549 .933 

-3.531 78 

-3  .46598 

1  .894 

498. 87 

-3. 18G 

-3.15  38 

1  .331 

448.955 

-P.8451 

-P.0346 

.338 

399  .363 

-B.513P 

-8.51 93 

-  .8.61 

349. P3P 

-P.1813 

-P .8343 

-.661 

P99  .P  75 

-1 .850 

-  1 .8885 

-  .878 

849 .433 

-1  .5399 

-1  .5  733 

-  .95  8 

1 99  .461 

-  1  .  PP.68 

-  1  .85  76. 

-  .938 

149.583 

-.9163 

- .9483 

-  .  748 

99.6976 

-  .6387 

-  .687 

-  .587 

49.8534 

-.3331 

-.311° 

-  *  ?. 

TEST  GUM 

"ARY 

PULL  GCAL 

E  RATE  (PLC./SEC):  553 

GCAL 8  iA 

ctor  (u/reo/GEO:  -6 

.3  81  39  E 

a  I  AG  ( VOLTG )  :  3. 

838.61  E- 

hygteregig. 

uzr;  RATE? 

<vnc>:  -P 

7P/*  s  p1" 

RYOTS REGIG, 

POG  RATEG 

( vnc ) :  P . 

11 1 67E- 

r 

!'LL  0FEGE7 

(  Vl'C  )  :  8.889831-:- 

i  i  nr al 


-4.89 

-3.095 

-3 ,4ir 
-8.95  1 
-9.435 
-1.996 
-1.117 

-  .3  69 

.499 

1  .344 

o  n 

U3  64 

.531 

r>  r»7 

:;::^3 
-1  .fir; 
-8.965 
-P.751 
-3.  K7 
-3.4P7 
-3.894 
-3  .  t  P  7 
-3.1  PI 
-8.948 

-  p .  45  o 
-".86 
-1  .794 
-1.113 
-.437 
.330 

1 .131 
1  .09r 
1  .13  7 
.3  7 
-.36 
-I  .341 
-1.613 
-P.114 

-8.496 

-8.749 

_  O  Cl  »  Cj 

770 
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PATE  SEHSOR  TEST  PROGRAt' 

POST  ACOUSTIC 

RATE  .  ......  RUf:  .SASmUE. . . . . 


ti-t.p..7*.? 

. .  . . 

PER# 

...m... 

•  *  • 

RATil 

V  OUT 

V  CALC 

:  fs 

Z  IDEA 

(DEG/SEC) 

C  VDC  ) 

( vnc  > 

-4?.P‘..)1 

.301  f 

.3137 

.4  P4 

-3  .  P5  n 

-PP.P47P 

.Cl 

.  CRSP 

.75 

-3.005 

-IAS.  CD 

.PER 

.  P43  7 

.PC 

-r.  ,p™ 

-  1  SR.  5 50 

1  .R3ri 

1 .P5SF 

•  SI  9 

-  1 .C41 

-R4?.50r 

1  .55PC 

1  . 5  744 

.575 

no  O 

(  • 

-PPP.aP.I 

1 .  rscur. 

1 .FS97 

,35f 

-.07” 

-34P.RPR 

0  ^  (■ 

P.P34G 

-.751 

.PCI 

-3?s .  1  7R 

R..5CCP 

P.5199 

-1  .PCI 

1  .rsrs 

-34?  .rs: 

P .ERA A 

?  .R.34  7 

-  .7R1 

-PPP.3C5 

1  .srp;: 

1  ,r.rp4 

.004 

-.00c 

— /{ 55  #  5 

1  .5C1  5 

1 .5744 

.50? 

-.me 

-  1  PR .Cl R 

1  .  P39P 

1 .P5PP 

.  7CC 

- 1 .54 

-14P.7P. 

.9P3S 

.0444 

.me 

-R . 1 7P 

,C<1  <7  /  •  ^  q 

.Cl  15 

.CP  nr. 

.  CP3 

-R.73c' 

-  4  ?  .  ?  C  1  4 

.3  JR3 

.3  13P 

.453 

-3 .CP  7 

4P.R.533 

- .3 1R3 

-  .3 1  cn 

-.1  7C 

-  1 .400 

r'P.7.-!f‘.7 

- . CR03 

-  .  C3  1  7 

-.451 

-1  .f:J9 

1 4P.C1G 

- . P30  7 

-  .P4  7 

-.C45 

-  1 .7”C 

-1  .  R.  4  4  1 

-1 .RCPR 

-  .71  r 

-1  .44 

P49.337 

-1  .5CP4 

-1  .5  77 

-  .  5  7  C 

- .  9P.5 

PPP.P7I 

-1 .UCGI 

-1 .PPR4 

-  .P5 

-.33  4 

349. 15C 

-r .r 1 C5 

-P.R07C 

.353 

.404 

3PP.  D5C 

-R..553? 

_  O  CJOO'? 

1  .P3P 

1  .R35 

349.143 

-R.Rl 7R 

-P.PJ75 

.3  F5 

.441 

R.PP.  ;:75 

-1 .use? 

-1 .f 9P4 

-.PI  P- 

-.RP1 

R4P.41R 

-  1 . 5C3  6 

-1 .5774 

-.54? 

-.SSI 

1  P^.474 

-1  . R45  C 

-1  .P.CP 

- .  C4  n 

-  1  .3 

14P.574 

- . ?3  1  7 

- .P4C7 

-  .5P4 

-  1  .5FP 

P9.Cf 7C 

-  .  CR 1  4 

-  . C3  1  C 

-  . At?C 

- 1  .  C3 

i9.f  101 

-  .3131 

-.31 C5 

-.135 

-1 .OBI 

TEST  SUEf  ARY 

FUEL  SCALE  RATE  (PEG/SZC ) 
SCALE  FACTOR  ( V/DES/SEC ) 
SI  AS  C  WILTS) 

I’VSTE  RE  SIS,  .’HIS  RATES  C  VDC  ) 
HYSTERESIS,  DOS  RATES  (VDC) 
f.'ULL  OFFSET  <  VDC  ) 


:  ADO 

:  -C.3  170 RE- 00 
:  -  1 .spm CE-03 
:  -1.7553CE-23 


:  I  .4S4C5E-33 
:  -5.CRRR5E-.LS 

TEST  EUGINEER 


TABLE  3.6.2-III 


RATE 


NADC  80081-60 


A  I'Y 


sedsor  test  program 

POST  ACOUSTIC 


DATii .  Pt??-.8P . 

"in  BASELIKE 

TEfT .  7?°t . . .  5QW. . 

0ER*..3» . 

rate 

(PEG/SEC) 

V  (HIT 
(UPC) 

0  CALC 
(VDC) 

-  IT 

Z  IDEAL 

-49.9342 

.3330 

.3  16 

.534 

-4.038 

-99.079-t 

.6391 

.63  3  2 

.845 

-3. 035 

-149.688 

.9208 

.9496 

1  .300 

-3  .33  2. 

-199.6.R 

1  .P.3G3 

1  .2666 

1  .36 

-2.39 

-P. -19. 4  P-1 

1  .5570 

1  .5  83  1 

.886 

-1.598 

-299.421 

1  .8057 

1 .9306 

.521 

-.783 

-349.27 

P.PP1P 

2.21 73 

-.13  7 

.177 

-399.1 GP 

2.5641 

2.5343 

-1.043 

1.176 

-449.139 

2.9147 

2.8514 

-2.214 

2.2 19 

-399 . 1 69 

2 .565 

2.5342 

-  I  .078 

1.215 

-349.334 

2 .2223 

2.21 75 

-.169 

.21  0 

-299.385 

1  .8076 

1 .9034 

.45 

-.676 

-P.49.4  75 

1  .56 

1  .5834 

.PI?: 

-1 .476 

-1 '>9.505 

1  .2,386 

1 .2665 

.976 

-2.2 

-149.764 

.92.28 

.9501 

.955 

-2.869 

-99 . 799P 

.6139 

.63  2  7 

.765 

-3.447 

-49 . 95  6 

.3318 

.3162 

.5  32 

-4 .524 

49.0599 

-  .3  1  P.  5 

-.3178 

-  .186 

-  I . 683 

99.751.5 

-  .6201 

-.6348 

-.514 

-2.3  l  r 

149. GIG 

-  .93-33 

-.9514 

-  .74 

-2.225 

199.535 

-1  .243  6 

-1  .2683 

-  .863 

-1 .946 

P49.4 

-1  .5616 

-  1  .5052 

-  .025 

-  1.489 

^ q n  pf 

- 1  .0(5 

-1  .932.1 

-.597 

_  OQr 

349,’lG 

-2. PI  52. 

.o  o i on 

i  •<  1  <  /*  : 

-.127 

-.164 

399.  36; 

-2 .5524 

-2.5358 

.58.1 

.655 

440.973 

-2..  89  72. 

-2. 0520 

1  .555 

1  .559 

3  99.. 19  7 

-2.. 553  1 

-2.536 

.599 

.6  75 

349. P.34 

-2.2.163 

-2.2193 

-  .  134 

-.13  1 

P99.334 

-1  .8062 

-1 .9324 

-  .565 

-.85 

P.49  .3  70 

-1.5631 

-1.5051 

-  .768 

-I  .3  85 

1 99 .539 

-1  .2451 

-1 .2605 

-.81  8, 

-1  .8,45 

I  4  9.  G  P.3 

-.9310 

-  .9515 

-  .68<3 

-2.0  73 

99.71  GP. 

-.6215 

-.63-15 

-.455 

-2.354 

49.P53G 

-  .3  1 3  2 

-.3  178 

-  .159 

-1.435 

TEST  SlltlMARV 

RILL  SCALE  HATE  (PEG/SEC) 

scale  pactor  <v/peg/seo 

PI  AG  ( MOLTS) 

HYSTERESIS,  LEG  RATES  ( VDC ) 
HYSTERESIS,  PUS  RATES  (UPC) 
HULL  OFFSET  ( »PC  > 


-153 

-r. 3C*  I?  IE- as 
-I  .I3828E-33 
-2.29526E-33 


1 .51515E-J3 
-5  .55375E-33 

TEST  EIIGIMEER 


TABLE  3.6.2-IV 
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RATE 

SENSOR  TES 

T  PROGRAM 

NADC  80081 

POST  ACOUSTIC 

pate  .  5-.2.7rM . 

RUM. 

mm. 

•  •  V. 

TP*r«p  72°F 

50ZKH 

SFR# 

381 

RATE 

(PE  S/SEC) 

V  OUT 
( VPC ) 

V  CALC 
(  VPC  ) 

I  IS 

I  PEAL 

-49.9CC5 

. P.949 

.30  74 

.3  C 

-3 . 9C  1 

-09.  SC-11 

•  59PS 

.CPI 

.  C  4P 

-3 .53C 

c: 

c. 

• 

1 

.  9J55 

.  93  4  P 

.  S3  P 

-3 . 35 C 

-199.  CAP 

1  .PI  45 

1  .  P4  PR 

.9  75 

-P .  CP7 

-P49.549 

1 .5P77 

1  .5C1  9 

.99 

-P. 181 

-P99.353 

1 .8453 

1 .8749 

.85  9 

-1  .5  78 

-349.345 

P.1C79 

P. 1 S9P 

.  Cl  5 

-  ,9C8 

-399. 199 

P.496P 

P.50PC 

.  IP3 

- 

•  >  J  t 

-449. 37C 

P.8P.9C 

P.P1C1 

-  .3^1 

.475 

-49U.949 

3.1CC9 

3.1P9C 

-1 . 381 

1  .  19P 

-54S.SSC 

3 . 53C13 

3.4435 

-1 .PIP 

1  .815 

-499.315 

3 . 1  CPI 

3.13 

-1.104 

1  .PI  7 

-449.1 C9 

P.P31  1 

P.P1 cc 

-.417 

.511 

-399.  PP.5 

P.4977 

P.5JP7 

.  1  4  C 

—  .  P  3 1 

-349.31 C 

P.l  7 

P  .  1  P9 

.549 

-  .  PC5 

-P.99. 4  JR 

1  . S4  71 

1  .8753 

.PI  3 

-  1.494 

-P.49.5  7i 

1 . 5P94 

1 .5 CPI 

.945 

-P.3PP 

-19S.C53 

1 .P1C1 

1 .P4P3 

.<>31 

-P.5C4 

-149.715 

.  90  C  7 

.9344 

•  SO  I 

-P.943 

-95 .S04P 

C  >  •  "  r\ 

.CPI 

.COP 

-3  .3  1  7 

-49 .9451' 

•  P95  7 

.33  7p 

.333 

-3 .CC9 

49.SC57 

-.3109 

-  .3  POP 

-  .per 

-P.95  7 

99 . 7395 

-.614? 

-  »  C3  3  7 

-.541 

-P.9P5 

1 45 .5 SC 

-  C.*'  J 

-.947 

-.75 

-P.75P 

199. 49C 

-1  .PP9C 

-1 .PC3  7 

•  «  ft?  ? 

-P.47P 

P 49.4 4 7 

-1 .54P1 

-1.5747 

-  . 94P 

-P.078 

Rio  ,p^7 

-1 .P5P6 

-1 .PSP 

-  .85 

-1 .5CP 

3  49.1  71 

—P.l POP 

-P.P015 

-  .  C]  5 

-  .9C9 

399 ,0P 

-P.5JC9 

-P.515P 

-  .P4 

-  .33 

44  9.. UP 

-P.P3S9 

__  O  on  r> 
(.♦lx..* 

,PS5 

.35 

4 98. 89 7 

-3.1  74P 

-3.14PC 

1 .3P4 

54S.SPC 

-3  .51313 

-3.45C44 

1  .  C4 

I  .  C43 

490.93 1 

-3.1754 

-3 . 1  4 P.9 

.941 

1 .33  7 

44 9. OP C 

-P.P397 

_  n  .-’OQn 
t .  •  *  >i*yi . 

.334 

.3  7P 

399.075 

-P.5381 

-P.5I5P 

-  .P04 

-  .PPP 

349.197 

-P. 1P1 c 

-P.P31  7 

-  .58 

-.914 

P99.3J5 

-1  .PC.JP 

-1 .SCSI 

-  . S3C 

-  1 .481 

P.49.3  7C 

-1 .5439 

-1  . 5  74P 

-  .878 

-1  .93  7 

199.5 

-1 .P313 

-1 .PC37 

-  . 85P 

-P.  .348 

149. C15 

- . 9PP7 

-  . 94  7P 

-  .709 

-P.C05 

99.CS.5P, 

-  .Cl  CP 

- .C333 

-  .495 

-P.733 

49.S5PP 

-.31  IP 

- .3P3 1 

_  07  n 

•  t  .O  <  • 

-P.CP9 

TEST  SUMMARY 

FULL  SCALE  RATE  (PEfl/SEC):  550 
SCALE  FACTOR  (  V/PCG/SEC ) :  -C  .PP5  74  E-03 
BIAS  (VOLTS)  0  -C.71410E-03 
VYSTEAESIS,  UEG  RATES  (VPC):  -P  .377  1  AE-03 
HYSTERESIS,  l‘OS  RATES  (VPC):  i  .77SI  3i>03 
CULL  OFFSET  (VPC):  -7.84C73n-33 


TABLE  3.6.2-V 


T..ST  EM PI  PEER 


rate  szrsur  test  program 

rate..?;2.7.-.8? .  Rur  Pprt.tewtttqP/L  NADC  80081 


TEMP.  7??*! 

51SRH 

SER* 

381 

RATE 

V  OUT 

V  CALC 

X  FS 

Z  IDEAL 

(DEG/SEC) 

(VPC) 

(  VDC  ) 

-49.9401 

.2883 

.3012 

.342 

-4.107 

-99.8523 

.5908 

.6154 

.651 

-3.913 

-149.837 

.3958 

.9298 

.902 

-3 .611 

-199.571 

1  .2335 

1  .2431 

1  .047 

-3.142, 

-249.451 

1  .5155 

1 .5571 

1  .1 

-2.645 

-299.419 

1  .831  7 

1  .8716 

1  .057 

-2.117 

-349.291 

2.1534 

2.1855 

oc  o 
•  u?  c. 

-1  .463 

-399.16 

2.4805 

2.4995 

.531 

-.754 

-449.369 

2.8127 

2.8136 

.325 

-.033 

-498.964 

3.1491 

3 .1277 

-.566 

.681 

-548.933 

3.4877 

3  .4423 

-1.202 

1  .314 

-598.751 

3.82568 

3.75  589 

-1  .848 

1  .85  2 

-548.923 

3.4337 

3 .44224 

-1.23 

1  .344 

-499.326 

3.1536 

3.128 

-  .598 

.719 

-449.357 

2.8147 

2.8136 

-  .229 

.339 

-399.231 

2.4329 

2.4997 

.445 

-.669 

-349.377 

2.1559 

2.1361 

.799 

-1  .371 

-299.428 

1  .8344 

1.8717 

QH  rt 

•  .«><> 

-1.979 

-249.482 

1  .518 

1  .5573 

1  .041 

-2.503 

-199.617 

1  .2359 

1 .2434 

.992 

-2.983 

-149.71 

.8979 

.9292 

.831 

-3  .3  29 

-99.833  7 

.5924 

.6153 

.605 

-3.635 

-49.9687 

.239 

.3014 

.3  29 

-3.948 

49.3714 

-.3157 

-.3271 

-.3  33 

-3.641 

99.7196 

-.6183 

-.6409 

-.586 

-3.526 

149.623 

-.924 

-.955 

-.821 

-3.294 

199.556 

-1  .231 7 

-1 .2693 

-.997 

-2.997 

249.471 

-1.5433 

-1.5835 

-1.066 

-2.563 

299.3 

-1 ,8589 

-1 .8972 

-1.313 

-2.332 

349.1 78 

-2.1799 

-2.21  12 

-.828 

-1.422 

399.107 

-2.5058 

-2.5255 

-.522 

-.784 

448.979 

-2.837 

-2.83  9  4 

-.064 

-.086 

498.87 

-3 . 1 723 

-3.153  5 

.5 

.601 

548.806 

-3.51031 

-3.46774 

1.127 

1  .23  2 

598.647 

-3.84686 

-3.78148 

1  .731 

1  .735 

548.813 

-3.51104 

-3.46779 

1.145 

1  .252 

498.914 

-3.1  735 

-3.153  7 

.523 

.629 

449.002 

-2.8384 

-2.8396 

-.029 

-.039 

399.122 

-2.5076 

-2.5256 

-.476 

-.715 

349.275 

-2.181 7 

-2.2118 

-.797 

-1  .3  7 

299.324 

-1  .8609 

-1 .8974 

-.964 

-1 .932 

249.469 

-1.5451 

-1 .5035 

-  1  .018 

-2.449 

199.547 

-1  .2335 

-1 .2693 

-.94  7 

-2.846 

149.693 

-.9255 

-  .9555 

-.794 

-3.18! 

99.7484 

-.6201 

-.6411 

-.556 

-3  .3  45 

49.847 

-.3165 

-.3  26  9 

-.277 

-3.33  6 

TEST  SUMMARY 

FULL  SCALE  RATE  (PEG/SEC):  600 
SCALE  FACTOR  (V/DEG/SEC):  -6 .294O0E-03 


3 I AS  (VOLTS) 

HYSTERESIS,  PEG  RATES  (VDC) 
HYSTERESIS,  PCS  RATES  (VPC) 
HULL  OFFSET  (VPC) 

TABLE  3.6.2-VI 


-t  .3  I  749 E- OR 
-2.66R66E-23 


2. 32233 E- 03 
-1 .224  66E-32 

TEST  EUGIMEErC 


? 
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RATI  SEilSOR  TEST  PROGRAM 


PATE  .-3-27.-80 .  RU  N  ftft  Af Wttlf . ?/L 


TEMP .  ?$°/. 

...Aim. 

SIR# 

. .  M. . . . 

•  •  • 

RATE 

V  OUT 

V  CALC 

Z  FS 

Z  IDEAL 

(PEG/SEC) 

(  VDC ) 

(VDC) 

-49.947 

.2883 

.3358 

.426 

-5.549 

-99.8434 

.5937 

.6233 

.72.1 

-4.695 

-149.741 

.3959 

.9348 

.951 

-4.13 

-199.58 

1  .203  7 

1  .249 

1  .106 

-3 .632 

-249 . 5k3 7 

1 .5154 

1  .563  7 

1  .1  79 

-3.07! 

-299.406 

1  .8317 

1  .8783 

1  .137 

-2.467 

-349.36 

2.1534 

2.1932 

.971 

-1.837 

-399.182 

2.48 

2.5073 

.665 

-1.332 

-449.13 

2.8125 

2.8221 

.2.35 

-.34 

-499.31 1 

3.149 

3 . 1366 

-.303 

.3  94 

-548.893 

3  .48734 

3.45107 

-.885 

1  .043 

-598.822 

3.8254 

3 .76581 

-1.454 

1  .5  78 

-648.661 

4.15835 

4.07999 

-1  .925 

1  .929 

-598. 733 

3 .82631 

3 .76506 

-1.495 

1  .623 

-548.947 

3.48937 

3  .45141 

-  .919 

1  .388 

-499.379 

3.1539 

3.137 

-.3  4 

.443 

-449.1 16 

2.8149 

2.822 

.174 

•  f*5  2 

-399.189 

2.4827 

2.5073 

•  631 

-.979 

-349.332 

2.1557 

2.1928 

.906 

-1  .686 

-299.389 

1  .8341 

1  .8782. 

1  .077 

-2.338 

-249.507 

1.5175 

1 .5637 

1.128 

-2.933 

-199.619 

1  .2058 

1  .2493 

1  .06 

-3.453 

-149.78 

.3976 

.9351 

.914 

-3.967 

-99.8354 

.5923 

.6232 

.682 

-4.443 

-49.9547 

.289 

.3358 

.411 

-5.349 

49.8739 

-.3156 

-  .3235 

-.193 

-2.521 

99.733  2 

-.6184 

-.63  78 

-.4  73 

-3  .081 

149.598 

-.9238 

-.9521 

-.692 

-3.037 

199.495 

-1 .2314 

-1  .2667 

-.861 

-2.836 

249.447 

-1 .543 

-1.5816 

-.942 

-2.455 

299.337 

-1 .8584 

-I  .8959 

-.914 

-1.936 

349.182 

-2.1792 

-2.2103 

-.759 

-1.413 

399.395 

-2.535 

-2.5249 

-.487 

-  .  792 

449.351 

-2.836 

-2.3398 

-.393 

-.135 

498.907 

-3.1714 

-3 .1541 

.423 

.551 

54G. C33 

-3.5395 

-3.46879 

.493 

I  .1  77 

598.754 

-3.84584 

-3.78348 

1  .522 

1  .652 

648.63 

-3.99415 

-4,39789 

-2.532 

-2.537 

598. C31 

-3  .84633 

-3 .783  78 

1  .539 

1  .67 

548.83 

-3.51074 

-3.46877 

1  .024 

1  .213 

498.943 

-3 . 1  73 

-3.1543 

.455 

.592 

449.346 

-2.3379 

-2.8398 

-.347 

-.067 

399.165 

-2.5071 

-2.5254 

-.446 

-.727 

349.239 

-2,1813 

-2.2104 

-.712 

- !  .326 

299.303 

-1 .8605 

-1 .8959 

-.862 

-1.372 

249.435 

-1 .5448 

-1  .531  5 

-.395 

-2.333 

199.539 

-1 .233? 

-1 .267 

-.825 

-2.687 

149.547 

-.9254 

-.95  IP 

-.644 

-2.8 

99.7281 

- .6199 

-.6378 

-.435 

-2.83  7 

49  .C469 

-.31  65 

-.3233 

-.167 

-2.172 

TEST  SUMMARY 

FULL  SCALE  RATE  < PEG/SEC  > 
SCALE  FACTOR  CV/PEG/SEC) 
BIAS  (VOLTS) 

HYSTERESIS,  PEG  RATES  (VPC) 
HYSTERESIS,  PUS  RATES  (VPC) 
HULL  OFFSET  CVDC) 


650 

-6.333RI  E-03 
-9. 1 0134E-O3 


-2.64645E-03 
8.J2765E-03 
- .3! 281 4 

TEST  EMGIMEER 


TABLE  3.6.2-VII 


u\iz  scxm  r-mnumt  0UTP%s?'>^Iistxc 


rate .  Pr?8.~.8P . 

TjTMp  t  t  9  ???^«  .  . 


BASELINE 


SER* 


RATE 

(DEfi/SED 


OUTPUT  DRIFT  ID  15  RFC  I  I'TF.RVALS 
HEAR 

c )  ( v/nc  > 


NADC  80081-60 


SCALE  FAC- T OP 
(VOLTS/rLvJ/JEC  ) 


99.797 
90 . 799 
99  .813P 
99.8PP5 

1  99  .597 
1  99  .5  71 
l  99 .599 
J  99 ,  CP. 

P.99.433 

P99.4P 


.6J3486 

.603P21 

.6J3935 

.604545 

1 .21 044 
1 .? 1 533 
1  .PI  698, 
1  .PI  P2P. 

1.8367 
1  .34345 
1  .3459 


6.J17J7E-J7 
6.3441  6;>  23 
6.3536  5.. -23 
6.355 78E-  03 

6. 3643 87-33 
6.388P3F-33 
6.  J973  7E-32 
6.1 31 7PF-33 

6.13455E-33 
6.156  74Z-33 
6 .  1  6SP9r>33 


364 

1  .84766 

6.171  95  E* 

1  9C 

P.485  74 

6.PP686P- 

P 1  4 

P. 49577 

6.P5  173F- 

PJ6 

P.  498.99 

6  ,P5  9  01 1  F‘ 

P.3  9 

P.531  Pi 

6.P6541E' 

,  j3  8 

3.16141 

6.335  3  IP- 

,159 

3.1  7348 

6 .358c,Pni 

,569 

3.1 7755 

r  7  /”*  r»  o  7  17. 

;jl 

3.1  798.1 

6.3  7P1PE 

PULL  OFFSET  C  VPC ) : 

P.P7338E-33 

3'Lf 


7A 


TABLE  3.6. 2-VIII 


NADC  80081-60 


rate  scpsor  p :;0G:iAM :  output  fpift 

POST  ACOUSTIC 


HATE.  ArifrAP. . 

su.*:. 

.1 whvk . . 

•  • 

ivr-p  72°F  50ZRH 

SERA 

3-73 

OUTPUT  nrciFT 

II!  15  SEC 

I  I'TFRVALS 

SATE 

riEAf 

SCALE  FACTOR 

(PEC/SEC) 

( vnc  > 

(  VOLTS /Rl.O/SFX 

55.!  1  °f- 

.555355 

6 . 3.143 SE- ,13 

o?.LP54 

.0  11535 

6..1P5  61  r-  33 

PS  .S31 

.60P466 

6.J34R6E-.33 

PS .0305 

.6.43356 

6. 34.344.  >33 

1*5.61!: 

1  .PI  9P5 

6.1  /SI  IE  - .13 

1  5* .5:0 

1 .  PP4P 1 

6. 13365E-.13 

1  55 ,6.)5 

1  .  PP.5  5  6 

6.13  554E-.13 

1 5* .550 

1  .PP.65  5 

6.1451 PF-S3 

P3« .364 

1 . F  6 1 41 

6. PI  7S7E-  *3 

P.55 .35P 

1  .POP3  6 

6.P4J53E-33 

P.55  .A  !  ' 

1.P7JP5 

6.P4633E-.33 

P55. 437 

1  .<’715 

6.P536  7E-.33 

355.151 

P.53  140 

6.34 13  7E-33 

355. PP1 

P.54137 

6.3  65.3  7E-53 

3  55.  P 1  7 

P.54413 

6.37P75E-53 

355 .PL 

P. 54 OPS 

6.3  7 76 A F. -33 

45 f  .5  73 

3 .P3P35 

6.4  7SP5E-.13 

A  5  s .  <i  f  0 

3  .P45  14 

6 .5.53  4  7E-  .13 

455. J1 r 

3  .  P  4  S  63 

6.5  1.M4E-33 

455 . J4 4 

3 .P5365 

6.5  I3P5F-  *3 

HULL  OFFSET  C VDC ) :  -6.4P7! 


RATE  CENSOR  PROGRAM :  OUTPUT  DRIFT 

POST  ACOUSTIC 

PATE  .  3-27-80  ^(|  fi  BASELINE 


NADC  80081-60 


TOT.W....5.W. 


SE  RA 


381 


OUTPUT  DRIFT  If!  19  CFO  I DTERPA.LS 


RATE 

(DEO/SEC) 


LEAF 
(  VDC  ) 


SCALE  FACTOR 
(VOLTS/DEG/SEC) 


QQ  .nppp 

. 9P4P  P 

9  .P9PP1  E-33 

99. POO 

.9003 14 

9  .P71  31  F.-33 

f>9 .SCI  A 

.907333 

9  .P7P4  7E-.53 

99  .  P79P 

.9L7P9P 

9  .07903  E-  13 

1  PS  .030 

1  .  1  934  0 

9 .^03 1 OE-33 

1 P?  .OPR 

1 . 1 94P4 

9.9P991E-33 

1 99 .003 

1 .19907 

9.991  P.3E-33 

1 P9.9P9 

1 .19097 

9.999  13E-13 

P9P.30 

1  . 9  1  P.3  ° 

O.R94P3E-33 

PP9.394 

1 .9) son 

0.3  79  9  PE  -  33 

PP9.309 

1  .ppj 04 

0.jrp33E-J3 

P  9  9 .  4  P.  7 

1  . P 1  9  0 

0. 1  S3  4  9 E- .53 

399  .PIP 

P.49497 

0. 14P9  4E-33 

399. 1 79 

P.4041  7 

0.1731  ’E-  9.3 

39  9.1  f :  7 

P. 40007 

0. 1 79P4E- V 

399. ICC 

P.40si r 

r  |  nr>c\or.  >7 

49K.949 

3.1  1*43 

f,  #ps,'\;rA £ -  33 

4 9 9. 303 

3 . 13 1 4P 

0.P7939E-33 

459.43  4 

3 .13449 

0.PP1 34E-P3 

499.  J3R 

3 . 1 39 P.4 

0.PP3  70E-.J3 

MILL  OFFSET  (  VDC  ) : 

-9 .9  77 1 9  E- 33 

TABLE  3.6.2-X 


Hair  irtiki  ' 
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CO  00 
CO  CM 


O'  00  < 
CM  N  CM 


v©  m 
O 


?  ?  ?  ? 


o  o 

V  V 


CO  vO  <7\  CO 

uo  <r  CM  -3- 


vo  uo 
O  r- 


*  * 

co  c/5 

w  w 

H  H 

2  2 


CO  w 

^  CO 


o  © 

o  2 

w  o 

CO  u 


o  o 

>  £> 


o 

u  /-n 

W  CO 


o  o 

W  CJ 


cj  a 

w  w 


CO  CO 

g  W 

At 

W  Id 

H  H 

tfl  W3 


O 

td  (d 


S  Ec  Me  § 


1 
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3.7  Vibration 

3.7.1  Test  Setup  and  Procedure 

The  Superjet  rate  sensors  were  Individually  subjected  to  a  sinusoidal 
mechanical  vibration  along  each  of  its  mutually  perpendicular  axis  as  de¬ 
scribed  in  Figure  B.2-1  in  Appendix  A,  Part  B  of  this  report. 

A  test  fixture  was  fabricated  by  the  environmental  lab  to  accept  the 
hole  pattern  of  the  Superjet  assembly.  The  test  fixture  was  installed  on 
a  test  cube  that  is  part  of  the  C-60  vibration  test  set.  A  control  acceler¬ 
ometer  was  mounted  on  the  test  fixture  to  monitor  the  vibration  input  along 
the  vertical  axis  of  the  test  set.  The  unit  was  then  mounted  on  the  test 
fixture.  The  2222B  accelerometer  was  mounted  on  the  unit  along  the  sensi¬ 
tive  axis  using  Eastman  910  adhesive.  A  resonance  search  from  10  Hz  to 
3000  Hz  was  conducted  at  3  g  rms  to  find  the  three  most  severe  resonances. 
This  part  of  the  test  deviates  from  the  test  plan  which  describes  the  search 
from  10  to  5000  Hz.  The  maximum  frequency  available  at  the  Martin  facility 
is  3000  Hz.  MIL-STD-810C  procedures  defines  10  to  2000  Hz  as  the  resonance 
search  frequencies.  After  the  severe  resonances  were  determined,  the  unit 
was  subjected  to  each  resonance  frequency  for  a  period  of  10  minutes  at  5.2 
g  rms.  The  unit  was  then  tested  for  the  other  axes  in  the  same  manner. 

After  the  vibration  test,  the  baseline  test  was  performed  for  all  three 
units.  This  is  the  final  test  of  the  program  and  the  results  were  compared 
to  the  post-acoustic  baseline  test  as  described  in  Section  3.6. 

3.7.2  Test  Results 

A  dyna-monitor  was  used  to  fine  tune  the  most  severe  frequencies  for 
dwelling.  The  output  accelerometer  was  installed  on  the  fibre  cap  of  the 
sensor  for  S/N  373,  and  355  when  vibrating  the  X-axis  (jet  axis).  Upon 
removal  of  the  accelerometer  the  fibre  cap  of  S/N  355  separated  from  its 
bond  joint.  This  caused  concern  and  the  accelerometer  was  installed  on  a 
block  on  the  top  of  the  sensor.  This  explains  the  differences  of  frequencies 
established  along  the  X-axis.  The  accelerometer  was  continued  to  a  hard 
mount  on  the  sensor  for  the  Y  and  Z  axes.  The  frequencies  for  each  axis  and 
serial  number  that  were  searched  at  3.0  g  rms  and  occurred  again  at  5.2  g  rms 
are  shown  in  Table  3. 7.2-1.  Also  shown  is  the  accelerometer  output  in  units 
of  g  (gravity) 
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S/N 

355 

S/N 

373 

S/N 

381 

AXIS 

f  Hz 

g 

f  Hz 

g 

f  Hz 

g 

605 

7.0 

605 

5.0 

605 

4.0 

X 

850 

11.8 

970 

9.8 

950 

5.5 

1075 

9.5 

1125 

7.8 

2500 

14.0 

620 

7.0 

605 

7.2 

605 

7.0 

Y 

925 

8.2 

1000 

12.0 

1150 

13.2 

1840 

9.6 

2300 

15.0 

2150 

9.2 

575 

7.0 

1025 

7.3 

560 

6.0 

Z 

975 

9.0 

2225 

10.0 

1100 

6.2 

1950 

14.0 

2650 

18.0 

2350 

18.0 

\  ^  TABLE  3. 7. 2-1 

SEVERE  RESONANCE  FREQUENCIES 

The  results  from  the  baseline  tests  are  shown  in  Tables  3.7.2-II  through 
3.7.2-XI. 


3.7.3  Data  Evaluation 

The  Superjet  rate  sensor  is  virtually  unaffected  by  vibration  along  the 
X  and  Z  axes  except  for  a  small  increase  in  null  noise  level. 

However,  when  the  rate  sensor  is  subjected  to  a  vibration  along  the  Y-axis, 
(normal  to  jet-axis  and  input  axis),  a  null  shift  occurs  at  a  very  high  frequency. 
This  was  evident  on  S/N  355  and  S/N  381,  which  occurred  at  1995  Hz  and  2150  Hz 
respectively,  during  the  resonance  search.  A  null  shift  also  occurred  on  S/N  373, 
but  this  was  detected  only  on  the  dwell  sequence  since  a  sweep  was  not  performed. 

A  sweep  was  not  performed  due  to  the  use  of  a  dynamometer  to  tune  in  the 
resonance  frequency. 


The  worst  case  baseline  data  was  reduced  to  yield  the  following: 


1. 

Full  Scale  Rate  at  +2%  Linearity  Error 

500  +100  deg/sec 

2. 

Scale  Factor 

.00625  +.00002  V/deg/sec 

3. 

Bias 

+2.19  deg/sec 

4. 

Hysteresis 

+  .56  deg/sec 

5. 

Threshold 

<0.10  deg/sec 

6. 

Resolution 

<0.10  deg/sec 

7. 

Ready time 

.080  seconds  maximum 

8. 

Drift 

+.76  deg/sec/min  maximum 

9. 

Null  Offset 

+2.08  deg/sec 

Readytime  increased  by  12%  and  the  bias  shifted  by  104%  on  S/N  381. 
Since  the  other  units  did  not  change  appreciably,  the  effects  of  vibration 
is  predicted  to  be  undamaging. 
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50XRH 


SEP#  , 
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PATE 

V  OUT 

V  CALC 

1  FS 

1  I  PE  41 

(i  ;:g/seo 

(  VPC ) 

(VPC) 

-49.9437 

.334 

.3  1  53 

.3  OP 

-3 .OP  7 

° .  Pi  ::r 

.0  375 

.0284 

.007 

-3  .33  7 

-14?. 73? 

.  ?  1  3  ? 

.<>4  1 

.  poo 

-P.891 

- 1  °  J.  l 

1  .  PP3P 

1  .P53P 

.95  7 

-P  .3  98 

-;  •i?.41»7 

1  .53 or 

1  .5005 

.  »4P 

-I  .? 

-::s?.3J) 

1  .  U5  5  1 

1  .  .7pr 

.750 

-1 . P  03 

-34? . 1 5? 

P.l  790 

P.l 91 4 

.3  7? 

-.543 

-3?? .357 

P.  .53?? 

P .5  343 

-  .1  77 

r»oo 
•  <  ■  ( 

-44S ,??5 

P.S4  77 

2.81 74 

-.*'05 

1  .375 

-ZiSO.RA? 

3 . 1  ?  1 

3.13 

-  1  .944 

1 .948 

-<<49.33? 

P.R487 

P.OI  77 

-.«R8 

1  .  1 

-399.377 

P.51P. 

P.5244 

-  ,P4P 

.3  34 

-349. P5P 

P.IRPO 

P  .  1  92 

.3 

-.43 

-P.9C'  ,P.  77 

1  .85  85 

1  .8787 

.045 

-I .377 

-P4Q.5J4 

1  .5433 

1  .5000 

.  84 

-  I .Opp 

-199.GJP 

1  .  P.P04 

1  .P537 

.F7| 

-P.181 

- |4?.r?7 

.9107 

.  Q4  38 

.707 

-P.503 

-??.S! ?5 

.01 

.  OpS5 

.5P9 

-P.94? 

-4?  ,?53S 

.3353 

.3154 

.3  PI 

-3 . 239 

4?. 0514 

-  .  3  3  P.  1 

-.3134 

-.P04 

-P.049 

?o.7pci 

-  .0001’ 

-  .0P3P 

-.54 

-P.738 

14?. 593 

-. 91  P.0 

-.9358 

-.74 

-P.4  73 

1 9°  .4  5“ 

-1  .PP1  7 

-1 .P4C4 

-  .P54 

-P.14 

::  4?.3  4  7 

-1  .5340 

-  1 .5013 

-  ,r5P 

-1  .7*0 

P?9  .P05 

-1  .8515 

-1  .873  9 

-.715 

-  1  .  1  94 

3  4?.  1  IS. 

-P.174P 

-P.1S0S 

-  .434 

-.578 

398.97 

-P.52P3 

-P.4994 

.393 

.IK 

448.897 

-P.R30R 

-P.PIPT' 

.770 

.804 

4^::.  7!;  7 

-3.1773 

-3.1P53 

1  .057 

I  .001 

4 40. PSP 

-P.P3  70 

-8.81  P5 

,7?Q 

.8? 

3<v 

-P.5334 

-P.4ri?0 

.IP 

.15  1 

3  4  ?  .  1  P 1 

-P.l  750 

-P.l SO? 

-  .3  0 

-.510 

P''?.  P.3  P 

-1 . 853? 

-1  .8741 

-  .000 

-1  . 1  13 

PAP. 3 

-1 .530! 

-  1.501 

-  .794 

-  1  .593 

I  °  9  •  5 1 

-1  .2233 

-I  .P4P.8 

-.81  P 

-P  .234 

1 4?. 55 

- .PI  44 

-  .9355 

-.073 

-P.  .25 

no  .  7pci!7 

- .037? 

-  .0P3P 

-  .4  85 

-P.434 

4? .PP 73 

- .333 p 

-  .31 30 

-  ,P3  7 

-P  .3  7? 

TEST  Simr-ARY 

FULL  SCALE  RATE  (PEG/SEC) 
SCALE  PACT OH  (V/ PEC /SEC) 
DIAS  O'OLTS) 

I'YSTZi’ESIS ,  PEC  PATES  (VDC) 
HYSTERESIS,  POS  RATES  (VPC) 
PULL  OFFSET  (VDC) 


532 

-0.P73I5E-33 
2.15551  E-33 
-3. 5 3 83 3 E-33 
!  .R3P04r-33 
I  j3 

TEST  EMCIMEE 


TABLE  3.7.2-II 
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POST  VIBRATION 
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TEMP . 7??? 

502RH 

SERA 

355 

RATE 

OUT 

V  CALC 

7.-  FS 

i  IREAI 

TEG/SEC) 

( vr,e ) 

(  VDC  ) 

.3343 

.3178 

.3  13 

-4.33 

-99. M  1  7 

.0  174 

.6381 

.6  <19 

-3 .858 

- 1 49. 6G 

.9143 

.9467 

.933 

-3.487 

-r;p.55»5 

1  .333  3 

1 .2615 

1  .089 

-3 .001 

-849. 46s 

1  .53  77 

1  .5  761 

1  .1  49 

-3.444 

-899  .3*1 1 

1  .850 

1 .8907 

1 

-  1  .  S3  7 

-349.885 

3.1  8.14 

8.2054 

.71  9 

-1  . 133 

-3 PR  .  1  44 

3.511 

8.58 

.85° 

-.35  7 

-448.933 

3.34  3, 

8 . 83  43 

-.395 

.  4  84 

-498.8.5  9 

3.1914 

3.1493 

-1  .816 

1  .3  4  1 

-5 AS. 6 7? 

3  .5  4343 

3  .40357 

-8.31 7 

O  AOO 
<  •<*•.< 

-498.869 

3 . 1  935 

3.1493 

-  1  .843 

1  .3  71 

-A-iR.3;-r 

r  ,{;4?o 

8.3349 

-  .4  88 

.524 

-3RR.1  K< 

O  C  t  AO 

8.5831 

.809 

_  nro 

•  c  . «  * 

-349. 1 9] 

3.133  7 

2.8052 

.647 

-1.319 

-899.34 

1  .3533 

1  .8907 

.98 

-1  . 689 

-849.494 

1 .5400 

1 .5763 

1  .03 

-8.8  7 

-199.549 

1  .2307 

1 .2618 

.996 

-2.744 

-149.656 

.91  7 

.94  65 

.85  1 

-3.186 

-99.354 

.6103 

.6324 

.63  6 

-3 .534 

-49.9343 

.3055 

.31  73 

.354 

-3.298 

49.3545 

-.3333 

-  .3  1  8 

-.879 

-3  .08,1 

99. 7513 

-  .6360 

-.6867 

-.52 

-3.198 

I  4  9.53.3 

-  .9127 

-.9411 

-.81  7 

-3 .335 

199.474 

-  1  .222 

-  1 .8558 

-.9  73 

-3.683 

?. 4  9. 3  73 

-1  .5351 

-1 .5705 

-1  .083 

-8.854 

.999.3.71 

-  1  .3524 

-  1 . 8853 

-  .047 

-1.74 

349.143 

-2.1753 

-3.1998 

-.707 

-1.114 

393.93,4 

-2.533  8 

-2.5143 

-.3 

-.414 

443.393. 

-2.8332 

-8.3891 

.2.04 

.3  83 

4  93.;:,,  R 

-3.1 786 

-3.1439 

.  998 

1.101 

548.674 

-3.58484 

-3.45348 

1.914 

1  .919 

493.775 

-3.1794 

-3.1437 

1  .080 

1.135 

44-  .v» 

-  2 . 33  9 1 

-8.8891 

.88  7 

.358 

3a9..)-(G 

-8.5051 

-2.5140 

-.875 

-.3  79 

34°.  1  37 

-8.1 77! 

r>  n  | 

t  •l-Mf  1 

-  .064 

-I  .040 

3^9 .393 

-  1  .85  44 

- ! .8854 

-  .803 

-1.041 

3.49.33 

-  1  .53  72 

-1  .5  708 

-  .95  8 

-<?  » 

1  99.r- 

-  1  .8841 

-  1 .85  59 

-  .9,'7 

-8.5 

149.574 

-  .91  53 

-.941 

-.74 

-2.781 

99.7619 

-  .6084 

- .6868 

-  .53 

.0  q  r>  7 

49.3775 

-  .303  4 

-.3181 

-.851 

-8.765 

TEST  SUMMARY 

El'Ll.  SCALE.  RATE  (PEG/SFC) 
SCALE  FACTUR  <  V/REG/StC  ) 
31  AS  (VOLTS) 

I'YSTERESIS,  "EG  RAILS  CVPC) 
HYSTERESIS,  ROS  RATES  ( VRC ) 
NULL  ul'KSET  ('TO 

TABLE  3.7.2-III 


554 

-0.30  790E-43 
3. 5 0893 E- 43 
-8.9*15  I  GE.-33 
8.594838-43 
8.05  735E-03 

TEST  EPnriREPf 


V-7-^ 
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POST  VIBRATION 

DATE  .  $77.‘.8.°.  . .  Run . .  WWW .... 


temp.#?0/. 

.m.1. 

SERA 

»  m .  -1^,3.  .  .  . 

•  •  • 

RATE 

V  OUT 

V  CALC 

Z  FS 

z  ideal 

< PEG/SEC) 

(VDC) 

( VPC  ) 

-49.955 

.0973 

.3395 

.4  00 

-3 .936 

-«*.0151 

.  600.3 

.6009 

.74  6 

-0.909 

-  UP .  7P.P. 

.9107 

.<>30  7 

.0  70 

-0.345 

-IPS. 614 

1  .0031 

1  .0443 

.05 

-  1 . 733 

-049.49 

1.5411 

1  .5559 

.5*1 

-.94  7 

-099  .003 

1 .0650 

1 .0665 

.33 

-.34 

-349.1  CP 

0 . 1  975 

0 . 1  705 

-  .763 

.074 

-3 ?P  .  1  Ef< 

0 . 53  70 

0.4936 

-1 .065 

1  .069 

-349.05 

0.1 903 

0.179 

-.773 

.005 

-PPP.41 6 

1  .067 

1  .0677 

.33 

-.339 

-049.430 

1 .5409 

1  .5555 

.534 

-  .099 

-IPS. 597 

1  .005 

1  .0440 

.77 

-  I .544 

-149. 63  P. 

.9104 

.9301 

.70 

-0.111 

-99.030 

.634 

.  60  1 

.600 

-0.73  0 

-49.9777 

.0904 

.3096 

.4  4  7 

-3  .577 

49.0457 

-  .339  7 

-.313  9 

-  .169 

-  1  .35  9 

99.767 

-.6141 

-.6050 

-  .466 

-1.067 

1 49.559 

- .9039 

-  .93  60 

-  .635 

-1.699 

199.444 

-1 .031 

-1  .0404 

-  .697 

-1  .397 

0.49  .400 

-  1  .5457 

-  1  .56  36 

-.595 

-  .953 

099.0  71 

-1  .0.656 

-1  .070 

-.053 

-.33  0 

349.136 

-0.1903 

-0.1035 

.35  5 

.436 

399.353 

-0.5060 

-0 .4953 

1  .03  0 

1  .04  1 

349.106 

-0.1930 

-0.103  4 

.393 

.45 

099.061 

-1 .0666 

-1 .0719 

-.013 

_.  n  c*  h 
•  r<  *> 

049.431 

-1 .547 

-1 .5605 

-.54 

-  .067 

159.547 

-1 .0304 

-1.049 

-  .667 

-1  .33  7 

1  '>9 .633 

_  C  oo  n 

-.93  71 

-  .594 

-  1  .500 

P51 . 709 

-.6154 

-.6059 

-  .400 

-1  .69 

49.0636 

- .3136 

-  .3  1  A 

-.14 

-1.10! 

TEST  SI  WARY 

rtlLl.  SCALE  RATE  CPE 0/SEC )  :  433 


SCALE  FACTOR  (V/PEG/SEC) 
3 1  AS  (VOLTS) 

HYSTERESIS,  RES  RATES  (  VPC ) 
HYSTERESIS,  POS  RATES  (VPC) 
LULL  OFFSET  (VDC) 


-6.R4649E-33 
-0 .  5  790 !  E-  .13 
-!  .00.141  E-33 
1  .3  7PP7E-03 
-5.O5O05E-03 

TEST  EOF. I  FEE 


TABLE  3.7.2-IV 
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■  i A T E  DEI'S  OR  TEST  Pi! OSPAO  NADC  80081-60 

POST  VIBRATION 


SATE  . 

4-7-80  " 

mifi  BASELINE 

TF.r.p. 

72°F  50ZRH 

SERA _ V.\ . 

PATE 

(PEO/SSC ) 

V  UL'T 
(VDC  ) 

V  CALC 
(  VDC  1 

T  FS 

Z  intAl 

IT. 

V. 

'V 

1 

.ppop 

.3I..0 

.510 

-4 .0  SO 

-P-.05J0 

.  00  JO 

.  003  7 

.  03  4 

-3 . 75  7 

-140.747 

.  ?•  J  7  7 

.  Q3  00 

1  .  JPP 

-3 .170 

-IP?. ns 

i  .n°; 

1  .04-0 

1  .J07 

-P4P.-.4:; 

i  .53  03 

1  .5017 

.OPP 

-1 .000 

-PPP.377 

1  .05P  7 

1  .0747 

.534 

<~>  1  O 

-34P.P5P 

0.1  ?«)0 

0.1074 

-.ill 

.  1  43 

-3PP .  1  0.6 

P.5PP 

P  .50.)  1 

-1  ..'PI 

1.151 

-4.i.c;.?.i5 

0.075? 

P.oi P5 

-P.P40 

0.05  1 

-3 PP  .  1  1 ' : 

O 

P.5S71 

-1  . 35 P 

1  .  100 

-3  4? i 

0  . !  O'’  1 

P  .  1  0  7  7 

-.150 

.031 

-p??.  31  o 

1  .0010 

1  .0  743 

.445 

-.0  00 

-P4 P.433 

1  .5300 

1  .5010 

.013 

-  1 .407 

-1 PP.01 

!  .0017 

1  . 04PP 

.  ?  70 

-14P.7P 

.?«’?: 

.  -3  04 

.  P43 

-0.033 

-?P.043r 

.  Odp  4 

.  0P3  7 

.  753 

-3  .3  05 

-4P.P014 

.PP  70 

.313? 

.A7P 

-4 .05  P 

4 P. 0043 

-  .  3  4  P  1 

-  .3  1  5 

-  .P.l? 

-1 .005 

PP. 73?? 

-  .oi pr 

- .Op 7 7 

-.53 

-  P .  3  o 

I 4P.00.5 

-  .  P  1  0  7 

-  . P4J5 

-.771 

-P.31  0 

1 PP.43P 

-I  .POOI 

- 1  .05P.P 

-.077 

-1  ,P0 

,04  P.3  Of 

-1  .54P 

-1  .500 

-  .  04  P 

-1  .03- 

o  o  O 
<  •  -  •  •  <  . 

-  1  .0  014 

-1 .0703 

-  .5PP 

34P.3PP 

-0 . 1 ' '  7  7 

-P.1P1P 

-  .  1  0.4 

-.10 

3PP .»).)' 

-0.501 

-P  .5.541 

.0 

.077 

4  •  •  f  •  .  P  7 

-O.S010 

-0.01  73 

1  .575 

1  . 5  7o 

3  PP . 0  43 

-0.501 7 

-P.5J43 

.0)  7 

.O-o 

3  4  p .  J  4  p 

-0.10P1 

-P.IP15 

-.404 

-.130 

PPP.P3 1 

-1  .0033 

-1 .0705 

-.53  7 

•  r>  ■>  o 

P.4P.43P 

-1  .5  440 

-1 .5003 

-  .  7 OP 

-1.41 

1 PP .  535 

-1 .03 JO 

-1  .0.53  4 

-  .  0P3 

-1 .055 

1 4?. 507 

-  .PPJP 

-.P4.U 

-  .001 

-P.JO 

PP .07? 

-  .0140 

- .0073 

-  .4  50. 

-P.34! 

4  P.043 5 

-.31  JO 

-.31 4? 

-.104 

-1 .4  op 

TEST  SlIilf'ARY 

FULL  SCALE  RATE  (HEO/SLC) 
nr. ALL  FACTOR  (  V/PEfi/SEC  ) 
DIAS  (VOLTS) 

HYSTERESIS,  L’EfJ  RATES  (VDC) 
HYSTERESIS,  POS  RATES  ( VDC ) 
LULL  OFFSET  (VDC) 


45  0 

-0  .P0PP1  E-03 
-P.34P13E-J3 
-P. . 5 05 OPE-  13 
p. .  i  7705;:- 03 
-6.14PPJE-J3 

TEST  ELOI  i  E 


TABLE  3.7.2-V 


rate  seiisor  test  prosrai 


NADC  80081-60 


POST  VIBRATION 
:1ATE  .  A- 7-80 .  *•>(( BASELINE . . 


TEMP  .  72°.F. 

.SOW...-. 

SEW 

..m _ 

•  •  • 

•\a,t,: 

V  t.UT 

V  CALC 

n . 

T  I  DEAL 

CUES/ SEC) 

( v;  -c ) 

(  VUC) 

-AS.0' or  7 

.996 

.9*5  79 

.345 

-3. 7^7 

7r< 

.9969 

i'*  lor 
#  • '  • ,  t 

.64  6 

-3  .556 

-  1  •  9  . 769 

.r°. 

.91  "9 

.971 

-3.199 

-l"''.r51 

1 .1963 

1  . 93  5 1 

.  °>95 

-9.714 

-9-  -.r 

1 .9466 

1  .541  1 

1  .536 

-9.919 

-9.99  .so 

1  .SHI  6 

1  .9593 

.995 

-1.645 

-  3  «  ? .  i  °  r 

9.141  3 

9.1 699 

.63 

-  .999 

9 .4667 

9.4  731 

.939 

_  o  r>«  * 

•  «  . «  << 

-  .  ,:.'5 

.7971' 

9.7949 

-  .3  75 

.46 

-  ,  f.|  7 

3 . 1  33 

3. ’956 

-  (  1;o'* 

1  •  « 

1  .933 

-  54  9.  ,663 

3  .4  71  !'l 

3  .4  56  U 

-  1 .9"! 

1  .953 

-ASH. 964 

3 .1339 

3 .J963 

-1  .  196 

1  0*0 

X  • «  .  o  ( 

571 

9.79H: 

f\  7  of.  7 
«  .  •  »  *  v  1 

-  .3  9  9 

.49.1 

-399.139 

9.4  69 

9.4741 

.179 

-  ."45 

-349.955 

9.1431 

9.1639 

.599 

-  .  99.5 

-999.345 

1  .9,931 

1 .95"1 

.94  7 

-1  .555 

•’r>.493 

1 ,9093 

1  .541 

.959 

.  O  t 

<T.  •  I 

-1  99  ,r>?r 

1  . 1  99 

1  .93.54 

,6/if, 

-9.694 

-  1  A  9 . 7  j  5 

.991  ° 

•  °1  94 

n  >r< 

•  1  •  *  < 

-9.949 

-99.9393 

.5993 

.6  194 

.6  99. 

-3.941 

-  4  9.9355 

.'’.9  6  7 

.l'®  76 

.31  7 

-3 .491 

-.3146 

-.3946 

-  9C'9 

-T  6>o 

v )  •  '  . 

'■'>''.7791 

-.0  59 

-.6355 

-  .577 

-3 . 1  9 

1 49.569 

-.919!’ 

-  .'>459 

-.79 

-9.969 

1  99 .539 

-1  .995'’ 

-  1  .1"' 79 

-.933 

-9.573 

949.43 

-1 .535 

-1 .5693 

-.Q7! 

-9.149. 

999.354 

-  1  .940 

-  1 .9795 

-  .99 

-  1 .635 

349. 1 3  C 

-9.1696 

-9.1  999. 

-.69. 

-.976 

3  O''.:;" 

-9.4997 

-9.5  3!  I 

-.946 

-  .33  9 

M'-c.r-'ic 

_  '•>  nnn  /, 

.  •  ««•** 

-9.91  1  9 

.3  59 

.3  77 

499.013 

-3. 1563 

-3 . 1997 

.">79 

1  ,.:7r' 

9  AH. 7) 1 

-3.4939  7 

-3 . 433  69 

1 .756 

1  .76 

499.943 

-3.1571 

-3 .199° 

,9C>7 

1  . 399 

449.336 

-9.99.33 

-9.9 1 93 

.3  91 

.3  93 

399.443 

-9.4937 

-9.55  '0 

-.9.1 

-  °  o 

349.19 

-9.1 697 

-9.19.11 

-.596 

- .  93  9 

1:99.31  9 

-1  .95.55 

-1 .1 793 

-  .  93  9 

-1  .54 

949.46,, 

-1  .5367 

-1 . 5696 

-.999 

-9.345 

1 99.939 

-  1  .996! 

-  1  .95  74 

-  .991 

-9.455 

149.643 

- .9901 

-  . "4 64 

-  .745 

-9.73  9 

99 .6059 

- .61 71 

-.635 

-.591 

-9.977 

49.9196 

-.3155 

-.39,49 

-.97 

-9.976 

TEST  SUMMARY 

FULL  SCALE  RATE  (RES/GEC ) : 
SCALE  FACTO!'  (  V/HFO/GFC  )  : 

BIAS  (VOLTS)  : 
HYSTERESIS,  i'ES  RATES  (W): 
HYSTERESIS,  PCS  RATES  (VDi. ): 

HULL  OFFSET  (VUC): 


554 

-C.Wpror-  15 
-i  .sr,7HAt:-.ir 
-1  .95563E-.13 


I  .  7.1749F-  J3 


1  .9r>3''9,\-7|9 


ZM  / 


.-{ATE  5ESS0P  TEST  P.1088AS 


POST  VIBRATION 

DATE...4.-.7.-?? .  PL’.".  iv.T  NADC  80081 

TEMP .  7?°/. . . .  .50SRH  .  SEP#....3?.1 . 


PATE 

V  OUT 

V  CALC 

7.  FS 

Z  IDEAL 

CDER/SEC) 

(VPC) 

(  VDC) 

-49.9386 

.886 

.2991 

.348 

-4.175 

-99.8354 

.5868 

.6116 

.661 

-3.97 

-149.835 

.8899 

.9246 

.923 

-3.699 

-199.571 

1.1961 

1  .23  63 

1  .371 

-3.221 

-249.411 

1  .5363 

1 .5485 

1.123 

-2.738 

-299.375 

1  .8209 

1.8615 

1  .38 

-2.164 

-349.231 

8.1437 

2.1738 

.88 

-1  .511 

-399 . 1 86 

2.466 

2.4867 

.55 

-.827 

-449.382 

2.7971 

2.7992 

.35  7 

-.376 

-498.91 

3.1325 

3.1  113 

-.563 

.678 

-548.747 

3.47383 

3 .42354 

-1.258 

1  .3  76 

-598.644 

3.83939 

3 . 73  $38 

-1.943 

1.947 

-548.795 

3.47181 

3 .42384 

-1.276 

1  .395 

-498.849 

3.1348 

3.1139 

-.62 

.745 

-448.995 

2.7993 

2.7987 

-.316 

.321 

-399.377 

2.4682 

2.486 

.4  72 

-.71 

-349.239 

2.1434 

2.1  736 

.836 

-1.385 

-299.414 

1  .8235 

1  .8617 

1  .318 

-2.34 

-249.492 

1  .5387 

1  .549 

1  .374 

-2.5C4 

-199.546 

1.1933 

1 .2362 

1  .308 

-3.33  8 

-149.67 

.8921 

.9238 

.843 

-3  .3  79 

-99.8434 

.5885 

.61  17 

.617 

-3.706 

-49.9459 

.2369 

.2991 

.386 

-3  .92 

49.8716 

-.3147 

-.3261 

-.3  38 

-3  .638 

99.7298 

-.6161 

-.6384 

-.594 

-3.576 

149.61  1 

-.9193 

-.9538 

-.839 

-3  .3  66 

199.532 

-1.2255 

-1 .2635 

-1.313 

-3.345 

249.464 

-1  .5354 

-1 .5763 

-1 .389 

-8.618' 

299.29 

-1  .8493 

-1.8884 

-1.34 

-2.384 

349.239 

-2.1685 

-8.2311 

-.866 

-1.488 

399.063 

-2.4927 

-2.5134 

-.55 

-.887 

448.987 

_  n  none 

L.  •  Ut,u^ 

-2.826 

-.393 

-.185 

498.833 

-3.1568 

-3.1383 

.494 

.594 

548.731 

-3.49442 

-3 .45377 

1.161 

1  .87 

598.615 

-3.83134 

-3.76323 

1  .812 

1  .816 

543.789 

-3.49535 

-3.45113 

1.176 

1  .286 

498.331 

-3.1581 

-3.1383 

.527 

.634 

449.31 1 

-2.8241 

-8.8262 

-.356 

-.374 

399.375 

-2.4945 

-2.5134 

-.538 

-.755 

349.143 

-2.1  733 

-2.2337 

-.807 

-1  .386 

299  .329 

-l .8518 

-  1 .8886 

-.996 

-1.997 

249.439 

-1  .53  73 

-1 .5761 

-1.333 

-2.485 

199.491 

-1.82  73 

-1.2633 

-.958 

_  o  nr* 
e.  •  « >o 

149.576 

-.9213 

-.9536 

-.781 

-3.131 

99.7637 

-.61  75 

-.63  8  6 

-.563 

-3  .386 

49.84 79 

-.3158 

-.3  25  9 

-.271 

-3.264 

TEST  SUMMARY 

FULL  SCALE  PATE  (PEC/SEC) 
SCALE  FAC  TOP  (V/P£0/SEC) 
BIAS  ( VOLTS) 

HYSTEPZSIS,  ;  E~j  PATES  ( 7U  ) 
I: YSTCPESIS,  PJS  P-TES  ( V\) 
."ULl  iFr^sT  f'~C> 


623 

-6.263 73E-33 
-I  .371  73E-38 
-2.633892-33 


l .9jl 1 4C-J3 

-  j  £-.»« 

TEST  Ef'SIi'EEP 


U7 


NADC  80081-60 


PATE  SEPSOR  TEST  PPOGPAf!  POST  VIBRATION 


r>Aic«  ••  4*  ^ 

W . 

Pill..- 

JMHUWS- 

TEl'P^E. 

...SOW.. 

SEP# 

..  .3®A .... 

PATE 

V  OUT 

V  CALC 

2  FS 

2  IDEAL 

( DE S/SEC) 

( vnc ) 

(  VDC ) 

-49.9396 

.2853 

.3324 

.42 

-5.469 

-99.81 

.5853 

.6149 

.726 

-4.729 

-149.744 

.8881 

.9278 

.975 

-4.231 

-199.544 

1.1934 

1 .2399 

1.142 

-3.72 

-249.45 

1  .533 

1.5526 

1 .21  7 

-3.171 

-299.368 

1 .8168 

1  .8654 

1  .195 

-2.594 

-349.23 

2.1363 

2.1779 

1 .021 

-1.9 

-399. 147 

2.461 1 

2.4937 

.726 

-1.188 

-449.332 

2.7914 

2.8333 

.292 

-.422 

-498.9 

3.1263 

3.1158 

-.26 

.33  8 

-548.812 

3.46414 

3.42358 

-.873 

1  .334 

-598.644 

3.83822 

3 .74384 

-1.537 

1  .636 

-6-8.59 

4.13696 

4.35382 

-2.341 

2.346 

-598.649 

3.83356 

3 .74388 

-1.539 

1  .671 

-548.918 

3 .46625 

3 .42924 

-  .939 

1  .376 

-498.393 

3 . 1 288 

3.1157 

-.322 

.42 

-449.238 

2.7943 

2.8331 

.216 

-.313 

-3a?.  393 

2.4642 

2.4  933 

.641 

-1.344 

-3  49.279 

2.13  95 

2.1782 

.949 

-1  .766 

-299.279 

1  .82 

1 .8649 

1  .1 

-2.389 

-249.543 

1  .536 

1 .5532 

1  .  159 

-3.32 

-1  99.59 

1.1962 

1  .2402 

1  .379 

-3.515 

-  1  -*9 . 648 

.8935 

.9272 

.932 

-3.918 

-99.8286 

.5873 

.6(5 

.68 

-4.431 

-49.9439 

.2863 

.3325 

.396 

-5.153 

49.8914 

-.3142 

-.3232 

-.22 

-2. 86 

99.7315 

-.614? 

-.6355 

-.536 

-3.296 

149.699 

-.918 

-.9486 

-.752 

-3.263 

199.567 

-1 .2235 

-1.2611 

-.923 

-3.338 

2-19.369 

-1 .5328 

-1.5  732 

-.991 

-2.584 

-icq  2^2 

-1 .8463 

-1 .8861 

-.975 

-2.118 

349I222 

-2.1652 

-2. 198? 

-  .827 

-1.539 

399.835 

-2.489 

-2.5114 

-.55 

-.895 

449.33  1 

-2.8189 

-2.8243 

-.135 

-.195 

498.8.7 

-3.1523 

-3.1367 

.383 

.5 

542.686 

-3.48972 

-3.44877 

1  .035 

1.191 

598.721 

-3.8264 

-3.76231 

1  ,5  73 

1  .738 

G48.498 

-3.98  751 

-4.37423 

-2.129 

-2. 134 

592.667 

-3.32694 

-3.76197 

1.595 

1 .732 

543.792 

-3.49372 

-3 .44944 

1 .313 

I  .2 

498.884 

-3.154 

-3.1362 

.436 

.568 

449 

-2.8235 

-2.8242 

-.391 

-.131 

399.368 

-2.4914 

-2.5113 

-  .488 

-.794 

349.237 

-2.168 

-2.1988 

-.756 

-1.437 

299.292 

-1 .8492 

-1.886 

-.935 

-1.965 

249. 4J1 

-1.5354 

-1.5734 

-.934 

-2.433 

199.533 

-1 .2258 

-J  .2637 

-.858 

-2.795 

149.733 

-.92 

-.9486 

-.733 

-3.352 

99 . 7895 

- .61 66 

-.63  5  4 

-.462 

-3.33? 

49.87 

-.3153 

-.323 

-.191 

-2.493 

TEST  SlItTAPY 


FULL  SCALE  r? A TT.  (PEG/CEC  )  s  652 
SCALE  "AC TO, 7  (V/PEG/SEC):  -6.2  6  63  9E-33 
A I  AS  (VOLTS)  s  -1.3544CE-32 
FYSTEPE3I5,  NEC  HATES  (VPC)!  -3  .283  324-  A3 
HYSTERESIS,  POP  SATES  (vpC):  2.n4J52E-J3 
CL'LL  OFFSET  (VPC)!  -I  .3I849E-32 

TEST  epgi::eer< 

TABLE  3.7.2-VIII 


V -7~f° 


148 


'/•TL  PEt’COR  PPOCRA!  :  EPTPFT  DRIFT 

POST  VIBRATION  NADC  80081-60 

DATE  . .  W.~?Q .  PIT  .B mvjtp . 

Ti-; f  <p  .  .  72°F  .  .50ZRH#  s  32]'J  .355 . 


output  Ui.in 

it;  1  3  sl:c 

I  (I TER’-' ALT 

^  \  T 

t .  t  -  - . 

HE  AT! 

SCALE  FACTOR 

(PlC/EJC) 

(  UPC ) 

(unLTS/'.E'VSE 

EE. 03  4? 

/T  -Ti  X  Z*? 
jlWiv'OM 

r.. 143  JOE-  !3 

?r.:v»r>7 

.C33C3P 

C.OCf.PEE-.  3 

E!  .'v  Ti 

.CDCPC? 

6.371  E5E-  ’3 

EE  .E3  7<~ 

.  cjfif i r 

1EE.3EO 

1 .P13P4 

c..:r  i  4°f-  !3 

1  E  E  .  n  1 

l  .r  i  r;cs 

C  .  1  33  33  E-  33 

1EE.6PP 

1 .PPJPl 

c.i  i per.;.- 33 

1EE.C 

l .ppaEC 

c.l  17143-33 

PEE.3E7 

1 .  r;/|J9c 

C.  14PPPE-.)3 

PEE.3PC 

1 .P4 771 

f . 1 7 1 ^CE-33 

/io<‘  r.p 

1  .!-5  !5P 

c.i7E5r::-33 

or>o  ,<  | 

1  .  H  5  P.3 1 

6.  I  [’33  3 F- 33 

3  E  E  .  P 

P.4E331 

C.P3  74EE-33 

SEE.  1  r,A 

P.4EE31 

C.PC13CE-73 

SEE. 1  EE 

P.50P4P 

c.pcrciE-33 

oE^.ie:: 

P.3..45P 

C  .P73  E7E-33 

4EE  .  J3 1 

3.165 

C.34P33C-33 

4 EE .oP5 

3.1  77r 

r.3Cr.i3E-33 

A  EE  ..5C3 

3. in  is 

6  .3  74 1  PE- 33 

•iEc'..)Cr 

3. 1E3EC 

r.3  7EP3E-33 

;■  ULi.  offset  <vnc):  p.4994f'E-J3 


TABLE  3.7.2-IX 


149 


Sli’ch::  PonnoAO:  output  prift 

.  ,  „  POST  VIBRATION 

>"/■' T-  . .  h7.-.8P .  #  BASELINE^  . 

jj.Mp  /  72°F  50%RH 


:iu' 


373 

. . 


vc  a: 

C  w<)c  ) 


NADC  80081-60 


output  doikt  i,i  if  see  mo  ovals 


SC  A  LIT  FACTOR 
C  VOLT. 3 /PE  0/000 ) 


*:/{  <\r' 
t~-  ;■  c 

.631 46 

6 .303650-. ,3 

v>;> 

.6.535  7-° 

6.  345  73  0-  :3 

6 

.6 34356 

6.  15 53 OR-  3 

03 

.6  .4  71  4 

6  .  55  7  4  4  0-J3 

.6,  7 

1  .0.0  ’5  7 

6 . 1  1  4  04  0-  .'3 

•  1  • 

/-*  f  rs 

)  6^  o  •  or> 

1  *<- 

6. 1 3  6RO  0-  13 

lop.  rs'\'\ 

?.S>5.43 
095.441 
0 99.4wi7 
099.441 

300.;'.;! 

395.001 

3  T  5 .  1  ° 
30  0.1°  '• 

4  or. r r 7 
4  00,0:.:’ 

,/;f\0  Of'/> 

*  *  1  ’  •  -  •  • 

4  00..I-.0 


1  .oor 
l  ,oo7oo 

1  .06354 
1 .06700 
1 .06030 
1  .07333 

0.0  OF  7 
0.53 ''13 
0.54. ’77 
0 .5  4000 

3.00507 
3.03  00 
3 .041 4  6 
3 .043° 5 


6.1  4 1  r 70-  '3 
6 . 1  4  774  0-33 

6.0136  OF - 33 

r  0  7  C  o  F'  _  7  7 
'  '  •  < -v*  »yO 

6.040410-33 
6.046360- 33 

6  .3344  JO-  33 
6.35  7  71  F-  3 
6. 3  64:  yo- 03 
6  .3  6'  .3  1  >  <3 

6.465^3  0-33 
6 . 4::o53  0-  :3 
6.4°'.  03  0-33 
6.5  O’ 0  60-  13 


:  li. 


<• 


CV'OC):  4.566010-3° 


TABLE  3.7.2-X 


;;atl  gei'scp  ppogoat :  omruT  iviift 

POST  VIBRATION  NADC  80081-60 


'•AT.:..‘A“.7rf9 . 

TEHP.2i%..5Q»P... 


ll'iljMSWW. 


SERA...W . 


oi'TPUT  i ::  15  sec  imtfpuals 

PATE  ‘IE  AT  PC  A 

CMEVSEC)  (vno  <vn 


3CAIF  FACTO.' 
c  volTs/PEG/src: 


■5P  .0345 

.50AAP0 

5  .P53F5F-  V 

3T  .F0"5 

.50030: 

5  .P7 15  4, >03 

V' , °  4  4 

.500943 

5.P750AE-33 

r>c>  (  nr* f» 

• .  • «  »’  '• 

.50734  °> 

5  .  P7705C- 33 

IF 0.0- 

1  .  lc-340 

5.F03  33']-  ’3 

IFF.  03  P 

1  . 1  FA  5  7 

5  .F‘:3  PO>33 

IFF. 03] 

1 . 1P55P 

5  ,F''°OAi.-  *3 

]  9F.03? 

1 .IFF] 1 

5  .PPI35C-33 

OFF .A  5 

1 .PI J3 

0.0454  1  >33 

OFF .44F 

1  .1.1  71  P 

0.  1001  FI;-. -3 

OFF  .300 
PFF.414 

1 .PI 07  A 

1 .01 P35 

0.07471  >03 
0.07*5>.l3 

3FF.P  1  P 

P. .  A  5  1  PF 

O.IAIPP!'-  Z 

3FF.PP.4 

P.A01P1 

0.1  OAF  <5  "-.'3 

3FF  ,F.;.r 

P  .A  03  03 

.  :ooi  71 

3FF.P34 

P.  A  OF  15 

o.l  74  7.  > 33 

•iPO  .FPL 
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4.0  CONCLUSIONS  AND  RECOMMENDATIONS 

The  data  collected  and  evaluated  produced  the  following  Information  on 
the  3  Superjet  Angular  Rate  Sensors  tested: 

SUPERJET  TEST  DATA  (Worst  Case) 


1. 

Full  Scale  Rate  at  +2%  Linearity 

500  +100  deg/sec 

2. 

Scale  Factor 

.0062  +.0002  V/deg/sec 

3. 

Null  Bias  (calculated) 

+2  deg/sec 

4. 

Hysteresis 

+0.6  deg/sec 

5. 

Threshold 

<0.1  deg/sec 

6. 

Resolution 

<0.1  deg/sec 

7. 

Ready time 

80  milliseconds  maximum 

8. 

Drift 

+0.76  deg/sec/min 

9. 

Null  Offset  (measured) 

+2  deg/sec 

10. 

G-Sensitivity 

1.68  deg/sec/g  maximum 

11. 

High  Temperature  Tested 

+165°F 

12. 

Low  Temperature  Tested 

-30°F 

13. 

Sensitivity  to  Jerk 

Negligible 

14. 

Acoustic  Sensitivity 

Negligible 

15. 

Vibration  Sensitivity 

+2  deg/sec  at  approx.  2,000  Hz 

The  low  temperature  environment  -30°F  changes  the  scale  factor  by  -10%. 

The  reduction  of  the  scale  factor  by  10%  shifts  the  least  squares  fit 
straight  line  out  of  the  +2%  linearity  limits  of  the  baseline  performance, 

(See  Figure  3. 4. 2-1). 

The  Superjet  rate  sensor/electronic  package  needs  to  be  better  tempera¬ 
ture  compensated  for  the  requirements  of  the  Maximum  Performance  Escape  System. 

It  is  difficult  to  determine  the  impact  of  a  (worst  case)  1.68  deg/second/g 
G-sensitivity  effects  of  the  Superjet,  without  a  clearer  definition  of  the  MPES 
requirements.  A  conceivable  10  g  environment  would  generate  a  10  degree/second 
error. 

Considering  the  results  of  this  test  program,  it  appears  that  the  Superjet 
angular  rate  sensor  is  a  viable  candidate  for  the  Maximum  Performance  Escape 
System.  Additional  testing  should  be  performed  to  verify  the  unexpected  high 
G-sensitivity. 
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LiaT  OF  TERMS 


ACOUSTIC  SENSITIVITY: 

Acoustic  Sensitivity  is  the  effect  of  acoustic  vibration  on  an  operating 
sensor  (output  change  vs.  frequency)  and  the  shift  in  performance  para¬ 
meters  after  a  known  acoustic  environment. 

BIAS; 

Bias  is  the  null  or  zero  offset  evaluated  as  the  output  at  zero  input  as 
calculated  using  the  method  of  least  squares  to  input-output  data  obtained 
by  varying  the  input  cyclically  over  the  input  span.  This  excludes  outputs 
due  to  hysteresis  and  acceleration. 

DRIFT; 

Drift  is  the  change  in  output  at  a  given  rate  over  a  specified  period  of 
time  (degrees/second/minute). 

G-SENSITIVITY; 

G-Sensitivity  is  the  effect  of  acceleration  on  the  output  of  the  sensor, 
(degrees/second/g) 

HYSTERESIS; 

Hysteresis  is  the  difference  between  output  signals  for  increasing  and 
decreasing  inputs  at  that  input  for  which  the  difference  is  maximum,  measured 
after  cycling  through  the  input  span  (degrees/second). 

JERK; 

The  constant  rate  of  change  of  acceleration. 

NON-LINEARITY: 

Non-linearity  is  a  term  which  describes  the  systematic  deviations  from  the 
least  squares  straight  line  for  input-output  relationships  which  nominally 
can  be  represented  by  a  linear  equation.  In  this  case  non-linearity  is  +2Z 
full  scale. 

NULL  OFFSET: 

Null  offset  is  the  sensor  output  when  the  input  rate  is  zero,  generally 
expressed  as  an  equivalent  input  rate.  It  excludes  outputs  due  to  hysteresis 
and  acceleration  (degrees/second). 

READYTIME; 

Readytime  is  the  time  required  for  the  sensor  to  measure  95Z  of  its  steady- 
state  output,  at  all  rates,  without  any  electronic  warmup. 
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RELIABILITY: 

Reliability  is  the  probability  that  a  sensor  will  meet  specified  performance 
requirements  under  specified  environmental  conditions  throughout  a  specified 
operating  or  storage  life. 

RESOLUTION: 

Resolution  is  the  largest  value  of  the  minimum  change  in  input,  for  inputs 
greater  than  the  threshold,  which  produces  a  change  in  output  equal  to  some 
specified  percentage  (at  least  fifty  percent)  of  the  change  in  output 
expected  using  the  nominal  scale  factor  (degrees/second). 

SCALE  FACTOR: 

Scale  factor  is  the  ratio  of  change  in  output  to  a  change  in  the  input 
intended  to  be  measured.  Scale  factor  is  generally  evaluated  as  the  slope 
or  the  straight  line  that  can  be  fitted  by  the  method  of  least  squares  to 
input-output  data  obtained  by  varying  the  input  cyclically  over  the  input 
span  (volts/degree/second) . 

THRESHOLD: 

Threshold  is  the  largest  absolute  value  of  the  minimum  input  that  produces 
an  output  equal  to  some  specified  percentage  (at  least  fifty  percent) 
of  the  output  expected  using  the  nominal  scale  factor  (degree/second). 

VIBRATION  SENSITIVITY: 

Vibration  sensitivity  is  the  effect  of  vibration  on  an  operating  sensor 
(output  change  vs.  frequency)  and  the  shift  in  performance  parameters 
after  a  known  vibration  environment. 
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APPENDIX  A 


Introduction 

This  test  procedure  outlines  the  details  and  order  of  events  to  evaluate 
the  performance  of  Hamilton-Standard's  "SUPERJET"  Rate  Sensor  for  application 
to  a  Navy  Air  Development  Center  (NADC)  Program.  This  procedure  is  in 
accordance  with  "Test  Plan,  for  Performance  Verification  Tests,  on  the  SUPER¬ 
JET  Angular  Rate  Sensor,  Contract  No.  DAAK40-79-D-0017 ,  November,  1979", 
prepared  by  Jerome  C.  Salmons.  The  test  plan  has  been  approved  by  NADC  as 
of  January  11,  1980. 

A.  Baseline  Test 

A.l  Parameters  to  be  measured  are: 

Input  Voltage  (Volts) 

Input  Current  (Amps) 

Full  Scale  Range  at  2%  Linearity  (Degrees/Seconds) 

Hysteresis  (VDC) 

Threshold  (Degrees/Seconds) 

Resolution  (Degrees/Seconds) 

Output  Drift  (Degrees/Seconds/Minutes) 

Ready  Time  (Seconds) 

Null  Offset  (VDC) 

A. 2  Test  Setup 

The  baseline  tests  are  conducted  at  77°F  +10°F  and  less  than  90%  relative 
humidity. 

The  equipment  used  for  baseline  performance  was: 

Genisco  1100-2  Rate  Table  &  Controller 
BWC032580-001  Test  Plate 
BWC032580-002  Test  Plate 
8"X8"X8"  Cube  Test  Fixture 
Honeywell  1858  Visicorder 
Hewlett  Packard  9500A  Test  Set  : 

1  -  HP  2116C  Computer 
2-50  Volt  Power  Supplies 

2  -  100  Volt  Programmable  Power  Supplies 
5-40  Volt  Power  Supplies 

1  -  Programmable  Counter 
1  -  Oscilloscope 
1  -  Volt  -  Ohmmeter 
Modular  Switch  Panel 

A  test  schematic  is  shown  in  Figure  A. 2-1. 
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A.  3  Test  Procedure 

1.  Install  test  plate  BWC032580-001  to  top  of  Genisco  1100-2  Rate  Table. 
Insure  that  "connector"  stamped  on  plate  is  near  connector  located  on 
rate  table. 

2.  Install  test  plate  BWC032580-002  onto  8"X8"X8"  cube  test  fixture. 

3.  Install  Superjet  sensor  on  test  plate  BWC032580-002  and  install  cube  on 
table  so  that  sensor  is  located  on  the  rate  table  centerline.  (Input 
axis  parallel  to  rate  table  axis.) 

4.  Connect  wires  on  rate  table  to  sensor. 

5.  Load  "scale  factor"  program  in  9500A  computer  test  set  and  turn  on  rate 
table  controller. 

6.  Engage  Switch  1  on  computer  switch  panel,  (See  Figure  A. 3-1). 

7.  If  hysteresis  measurement  at  each  rate  increment  is  desired,  engage 
Switch  14. 

8.  To  abort  test  Switch  15  should  be  engaged. 

9.  Run  program. 

10.  Check  voltage  and  current  requirements  on  printout.  The  values  shall 
be: 

Voltage  +15. 0V  +0'!>V 

-15.0V  +0.5V 

Current  -  Positive  85.0  +5.0  ma 

Negative  11.0  +1.0  ma 

11.  Check  temperature  reading  (if  high  or  low  temperature  extremes)  and  null 
offset. 

12.  Disengage  Switch  1  on  computer  switchboard. 

13.  Insert  maximum  rate  desired  and  rate  increment,  (degrees/second,  example: 
500,  50),  into  computer. 

14.  Make  test  run. 

15.  Obtain  data  printout.  Check  test  summary: 

'Full  Scale  Rate 
'Scale  Factor* 

’ Bias* 

‘Hysteresis,  Negative  Rates 
'Hysteresis,  Positive  Rates 
'Null  Offset** 
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*Determined  by  least  squares  fit. 

**Added  after  first  run  of  baseline  test. 

16.  Note  temperature,  relative  humidity,  date,  and  barometric  pressure. 

17.  Check  percent  of  full  scale  linearity  error  to  be  less  than  +2%. 

18.  Rerun  program  at  new  maximum  rate  until  linearity  error  exceeds  +2%. 

19.  For  this  program  rate  incrememts  have  been  set  at  50  degrees/second. 

20.  Repeat  Steps  1  thru  19  for  other  Rate  Sensor  units. 

21.  Load  "Output  Drift/Ready  Time/Threshold/Resolution"  program  in  the  9500A 
Computer  Test  Set  and  turn  on  Rate  Table  Controller. 

22.  Connect  the  Honeywell  1858  Visicorder  to  the  patch  panel  on  the  Hewlett 
Packard  9500A  Test  Set.  The  remote  drive  on  the  Visicorder  is  connected 
to  D21  and  D22  on  the  patch  panel.  Set  time  lines  to  .1  seconds  and 
chart  speed  to  8  in/second.  Using  a  channel  on  the  Visicorder  with  a 
sensitivity  of  500  millivolts  per  division,  connect  the  signal  line  to 
L27  on  the  patch  panel.  The  computer  is  programmed  to  run  recorder  for 
250  milliseconds,  turn  on  the  sensor  and  measure  output  for  750  milli¬ 
seconds,  for  readytime  measurements. 

23.  Run  program. 

24.  When  bells  ring,  set  sensitivity  on  recorder  to  100  mv/division  for  100 
degree/sec.  rate.  This  must  be  done  within  two  minutes  after  sounding 
bell. 

25.  When  bells  ring,  set  sensitivity  to  200  mv/division  for  200  degree/ 
second  rate  -  two  minute  wait. 

26.  When  bells  ring,  set  sensitivity  to  500  mv/div.  This  will  be  setting 
for  300,  400,  and  500  degrees/second  rates. 

27.  Data  printout: 

Output  Drift 
Null  Offset 

28.  Repeat  Steps  23  thru  27  for  other  units. 

29.  Engage  switch  1  on  computer  switchboard  and  run  program. 

30.  Set  sensitivity  of  recorder  to  5  MV  full  scale.  It  may  be  required  to 
use  an  external  power  generator  to  offset  the  null  offset  voltage  of 
any  sensor. 
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31.  Set  recorder  drive  to  manual  and  set  at  .8  in. /sec.  chart  speed  with 
time  lines  at  10  second  intervals. 

32.  Operate  the  rate  table  controller  manually  from  zero  degree/second  to 
1.0  degree/second  in  0.1  degree/second  increments.  Allow  each  increment 
to  run  1  second  minimum.  (Threshold  test,  ref.). 

33.  Operate  the  rate  table  controller  manually  from  5.0  to  6.0  degrees/second 
in  0.1  degrees/second  increment.  Allow  each  increment  to  run  1  second 
minimum.  (Resolution  test,  ref.). 

34.  Repeat  Steps  30  thru  33  for  other  units. 

35.  Stop  program. 
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BASELINE  TEST  SCHEMATIC 
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APPENDIX  A  -  PART  B 

B.  ACCELERATION  SENSITIVITY 

B.l  Parameters  to  be  measured: 

Output  vs.  Acceleration  (in  units  of  gravity  g) 

Null  Offsets 

B.2  Test  Setup 

The  acceleration  test  was  conducted  at  77°F  +10°F  and  less  than  90% 
relative  humidity. 

The  equipment  used  for  the  acceleration  test  was: 

Hewlett  Packard  9500A  Test  Set 

Genisco  G1100-2  Rate  Table  and  Controller 

8"X8"C8"  Test  Cube 

BWC032580-001  Test  Plate 

BWC032580-002  Test  Plate 

BWC032580-003  Arm 

BWC032580-004  Angle  (used  for  acceleration  of  Z  axis) 

BWC032580-005  Plate  (used  for  acceleration  of  X  and  Y  axis) 

The  test  setup  schematic  is  shown  in  Figure  B.2-1,  which  is  the  baseline 
test  schematic.  Axis  orientation  is  shown  in  Figure  B.2-1. 

B.3  Test  Procedure 

The  acceleration  test  was  performed  by  the  following  steps: 

1.  Install  test  plate  BWC032580-001  to  top  of  Genisco  1100-2  rate  table. 
Insure  that  "connector"  is  stamped  on  plate  near  connector  located 
on  rate  table. 

2.  Install  test  plate  BWC032580-002  into  8"X8"X8"  cube  test  fixture. 

3.  Install  Superjet  sensor  on  test  plate  BWC032580-002  insuring  that 
sensor  is  located  on  the  rate  table  centerline. 

Mount  cube  test  fixture  as  follows: 

HOLE  PATTERN  USED  ON 

AXIS  ACCELERATED  BWC032580-001  TEST  PLATE 

X  1 

Y  1 

Z  3  (jet  axis  down) 

Check  to  see  that  sensor  centerline  is  on  rate  table  centerline. 
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4.  Connect  wires  on  rate  table  to  sensor. 

5.  Load  "scale  factor"  program  in  9500A  computer  test  set  and  turn  on 
rate  table  controller. 

6.  Disengage  switch  1  on  computer  switchboard. 

7.  Engage  switch  14. 

8.  To  abort  test  switch  15  should  be  engaged. 

9.  Run  program. 

10.  Input  maximum  rate  of  500  degrees  per  second  and  50  degrees  per 
second  rate  increment,  i.e.  500,  50. 

11.  Test  run. 

12.  Data  printout. 

13.  Note  temperature,  relative  humidity,  date,  and  barometric  pressure. 

14.  Repeat  steps  3  through  13  for  each  axis  and  unit,  (should  be  6  runs 
for  3  units  since  X  and  Y  axis  runs  are  identical). 

15.  Remove  test  plates  and  test  cube  from  rate  table. 

16.  Attach  BWC032580-003  arms  to  rate  table. 

17.  Attach  units  to  either  BWC032 580-004  angle  or  BWC032580-005  plate 
depending  on  which  axis  is  accelerated  (make  sure  that  both  sides 
are  identical  for  maintaining  proper  rate  table  balance) . 

18.  Connect  electrical  pigtail  to  one  of  the  units. 

19.  Run  program. 

20.  Input  maximum  rate  of  500  degrees /second. 

21.  Test  run. 

22.  Data  printout. 

23.  Note  temperature,  relative  humidity,  date  and  barometric  pressure. 

24.  Repeat  steps  17  through  23  for  all  configurations. 

25.  End  of  testing. 
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APPENDIX  A  -  PART  C 

C.  TEMPERATURE  SENSITIVITY 

C.l  Parameters  to  be  measured  are: 

Input  Voltage 
Input  Current 

Full  Scale  Range  at  +2%  Linearity 

Hysteresis 

Threshold 

Resolution 

Output  Drift 

Ready time 

Null  Offset 

C.2  Test  Setup 

The  temperature  sensitivity  tests  were  conducted  at  -30°F  +5°F  and  +165°F 
+5°F.  The  equipment  used  for  this  test  was: 

Hewlett  Packard  9500A  Test  Set 

Genisco  G1100-2  Rate  Table  and  Controller 

8"X8"X8"  Test  Cube 

BWC032580-00 1  Test  Plate 

BWC032580-002  Test  Plate 

Martin  Marietta  Temperature  Controller 

Fenwal  UUT  45J1  Thermistor 

Martin  Marietta  Environmental  Chamber  (Portable) 

Honeywell  1858  Visicorder 
Liquid  Nitrogen  Bottle 
Iron-constantine  Thermocouple  Wire 

C.3  Test  Procedure 

This  procedure  may  be  used  for  both  hot  and  cold  temperature  testing. 

The  only  difference  is  the  external  setup.  Figure  C.3-1  shows  the  test 
schematic  for  the  high  temperature  testing.  The  cold  temperature  test 
schematic  is  shown  in  Figure  C.3-2.  The  test  procedure  for  either  hot  or 
cold  environments  is  as  follows: 

1.  Bring  test  unit  to  temperature  and  soak  for  45  minutes. 

2.  Load  "scale  factor"  program  in  9500A  computer  test  set  and  turn 
on  rate  table  controller. 

3.  Engage  switch  1  on  computer  switchboard. 

4.  If  hysteresis  at  each  rate  is  desired,  engage  switch  14. 

5.  To  abort  test  switch  15  should  be  engaged. 
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6.  Run  program. 

7.  Check  voltage  and  current  requirements  on  print  out.  The  values 
shall  be: 

Voltage  +15. OV  +0.5V 

-15.0V  +0.5V 

Current  -  Positive  85.0  +5.0  >ma 

Negative  11.0  +1.0  ma 

8.  Check  temperature  reading  and  null  offset. 

9.  If  satisfied  with  temperature  and  null  offset  disengage  switch  1 
on  computer  switchboard. 

10.  Insert  maximum  rate  desired  and  rate  Increment  (degrees/second). 
Example:  500,  50. 

11.  Run  test. 

12.  Check  data  printout  and  test  summary: 

‘Full  Scale  Rate 
‘Scale  Factor* 

‘Bias* 

'Hysteresis,  Negative  Rates 
'Hysteresis,  Positive  Rates 
‘Null  Offset** 

♦Determined  by  least  squares  fit. 

**Added  after  initial  baseline  test. 

13.  Note  temperature,  relative  humidity,  date,  and  barometric  pressure. 

14.  Check  percent  of  full  scale  linearity  to  be  less  than  2%. 

15.  Rerun  program  at  new  maximum  rate  until  linearity  error  exceeds  2%. 

16.  For  this  program  rate  increments  have  been  set  at  50  degrees/second. 

17.  Load  "output  drift/readytime/threshold/resolution"  program  into  the 
9500A  computer  test  set  and  turn  on  rate  table  controller. 

18.  Connect  the  Honeywell  1858  Visicorder  to  the  patch  panel  on  the 
Hewlett  Packard  9500A  test  set.  The  remote  drive  on  the  visicorder 
is  connected  to  D21  and  D22  on  the  patch  panel  .  Set  time  lines  to 
.01  seconds  and  chart  speed  to  8  inches/second.  Using  a  channel  on 
the  visicorder  with  a  sensitivity  of  500  millivolts  per  division, 
connect  the  signal  line  to  D29  and  the  return  line  to  L27  on  the 
patch  panel.  The  remote  drive  is  programmed  to  run  recorder  for 
250  milliseconds,  turn  on  the  sensor  and  measure  output  for  750 
milliseconds. 
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19.  Run  program. 

20.  When  bells  ring,  set  sensitivity  on  recorder  to  100  mv/dlvislon 
for  100  deg/sec.  This  must  be  done  within  two  minutes  after 
sounding  bell. 

21.  When  bells  ring,  set  sensitivity  to  200  mv/dlvislon  for  200 
degrees/second  -  two  minute  wait. 

22.  When  bells  ring,  set  sensitivity  to  500  mv/division.  This  will  be 
setting  for  300,  400,  and  500  degrees/second  rates. 

23.  Data  Printout J 
Output  Drift 
Null  Offset 

24.  Engage  Switch  1  on  computer  switchboard  and  run  program. 

25.  Set  sensitivity  of  recorder  to  5mv  full  scale.  It  may  be  required 
to  use  an  external  power  generator  to  offset  the  null  offset 
voltage  of  any  sensor. 

26.  Set  recorder  drive  to  manual  and  set  at  .8  inches/second,  chart 
speed  with  time  lines  at  10  second  intervals. 

27.  Operate  the  rate  table  controller  manually  from  zero  degree/second 
to  1.0  degree/second  in  0.1  degree/second  increments.  Allow  each 
increment  to  run  1  second  minimum. 

28.  Operate  the  rate  table  controller  manually  from  5.0  to  6.0  degrees/ 
second  in  0.1  degrees/second  increment.  Allow  each  increment  to 
run  1  second  minimum. 

29.  Stop  program. 

30.  Repeat  Steps  1  thru  29  for  other  units. 

31.  For  165°F,  connect  heater  wires  and  monitor  thermistor  until 
resistance  is  6750  OHMS  +200  OHMS.  Soak  unit  for  45  mintues. 

For  -30°F,  connect  liquid  nitrogen  hose  to  top  of  chamber  and 
monitor  flow  and  dry  nitrogen  pressure  until  thermocouple  wire 
is  -30°F  +5°F.  Soak  for  45  minutes. 
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D.  JERK  SENSITIVITY 

D.l  Parameters  to  be  measured: 

Output  at  Various  Jerk  Rates 
Null  Offset 

D.2  Test  Setup 

The  Jerk  tests  are  to  be  conducted  at  77°F  +10°F  and  less  than  90% 
relative  humidity.  The  following  equipment  is  to  be  used: 

Hewlett  Packard  9500A  Test  Set 

Genisco  G1100-2  Rate  Table  and  Controller 

BWC  032580-003  Arm 

BWC  032580-004  Angle 

BWC  032580-005  Plate 

BWC  032580-001  Test  Plate 

BWC  032580-002  Test  Plate 

8"X8"X8"  Test  Cube 

A  test  schematic  is  shown  in  Figure  D.2-1. 

D.3  Test  Procedure 

The  jerk  test  was  performed  by  the  following  steps: 

1.  Install  test  plate  BWC  032580-001  to  top  of  Gensico  1100-2  rate  table. 
Insure  that  "connector"  stamped  on  plate  in  near  connector  located  on 
rate  table. 

2.  Install  test  plate  BWC  032580-003  into  8"X8"X8"  cube  test  fixture. 

3.  Install  Superjet  sensor  on  test  plate  BWC  032580-002  insuring  that  sensor 
is  located  on  the  rate  table  centerline. 

Mount  cube  test  fixture  as  follows: 

HOLE  PATTERN  USED  ON 

AXIS  ACCELERATED  BWC  032580-002  TEST  PLATE 

X  1 

Y  1 

Z  3  (Jet  Axis  Down) 

Check  to  see  that  sensor  centerline  is  on  rate  table  centerline. 

4.  Connect  wires  on  rate  table  to  sensor. 

5.  Load  "jerk  test"  program  in  9500A  computer  test  set  and  turn  on  rate 
table  controller. 
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6.  Disengage  Switch  1  on  computer  switchboard. 

7.  Engage  Switch  14. 

8.  To  abort  test  switch  15  should  be  engaged. 

9.  Run  program. 

10.  Insert  measurement  rate  of  250  or  500  degrees  per  second  and  direction 
of  rotation. 

11.  Run  test. 

12.  Check  data  printout. 

13.  Note  temperature,  relative  humidity,  date  and  barometric  pressure. 

14.  Repeat  steps  3  through  13  for  each  axis  and  unit,  (should  be  6  runs  for 
3  units  since  X  and  Y  axis  runs  are  identical). 

15.  Remove  test  plates  and  test  cube  from  rate  table. 

16.  Attach  BWC  032580-003  arms  to  rate  table. 

17.  Attach  units  to  either  BWC  032580-004  angle  or  BWC  032580-005  plate  depending 
on  which  axis  is  accelerated  (make  sure  that  both  sides  are  identical  for 
maintaining  proper  rate  table  balance) . 

18.  Connect  electrical  pigtails  to  one  of  the  units. 

19.  Run  program. 

20.  Input  measurement  rate  of  250  or  500  degrees/second. 

21.  Run  test. 

22.  Check  data  printout. 

23.  Note  temperat.ure ,  relative  humidity,  date  and  barometric  pressure. 

24.  Repeat  steps  17  through  23  for  all  configurations. 


SUPERJET  y  SUPERJET 

SENSOR  \  /  SENSOR 
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E.  ACOUSTIC  SENSITIVITY 


E.l  Parameters  to  be  measured: 

Overall  Decibel  Level 
Null  Output 

E.2  Test  Setup 

The  acoustic  test  was  conducted  at  72°F  and  less  than  90%  relative 
humidity.  The  equipment  used  was: 

Martin  Marietta  Acoustic  Chamber 

Hewlett  Packard  Model  545  IB  Acoustic  Analyzer 

Honeywell  1858  Visicorder 

Martin  Marietta  Control  Box 

Digitec  262C  Multimeter 

Philbrick  Researches  PR- 300  Power  Supply 

A  test  schematic  is  shown  in  Figure  E.2-1. 

A  test  schematic  describing  the  monitoring  of  each  unit  is  shown  in 
Figure  E.2-2. 

E.3  Test  Procedure 

The  acoustic  test  was  performed  by  the  following  steps: 

1.  Install  unit  on  beam  support  and  position  in  acoustic  chamber  throat  area. 

2.  Position  three  microphones  surrounding  the  test  article  as  described  in 
MIL-STD-810C  method  515.2  paragraph  3.5.2. 1. 

3.  Connect  test  unit  to  control  box. 

4.  Connect +15  V.D.C .  and  -15  V.D.C.  to  control  box. 

5.  Connect  white  wire  on  test  unit  to  (+)  signal  on  digital  multimeter 
(must  be  floating  DMM,  Ref  6V)  and  on  visicorder. 

6.  Connect  grey  wire  on  test  unit  to  common  on  DMM,  and  on  visicorder. 

7.  Connect  real  time  noise  analyzer  to  recorder  and  set  at  170  db  full 
scale. 

8.  Turn  on  DMM  and  set  sensitivity  to  read  millivolts. 

9.  Turn  on  recorder  set  at  0.8  inches/second  chart  speed  and  10  second 
time  lines. 
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10.  Turn  on  test  unit  by  turning  power  switch  to  "warmup"  on  control 
box. 

11.  Apply  acoustic  environment  of  eight  10  second  +8  second  pulses 

and  achieve  the  maximum  overall  db  level,  but  do  not  exceed  165  db. 

12.  End  test. 

13.  Repeat  steps  1  through  12  for  other  units. 


CHARGE 

ACOUSTIC  DRIVERS  AMPLIFIER 


ACOUSTIC  TEST  SCHEMATIC 
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o  o  o 

GND  Rate  Position 
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APPENDIX  A  -  PART  F 


F.  VIBRATION 


F.l  Parameters  to  be  measured: 


Most  Severe  Resonances  (3) 

Null  Output 

F.2  Test  Setup 

The  vibration  test  was  conducted  at  70°F  and  less  than  90%  relative 
humidity.  The  test  was  performed  in  the  environmental  test  laboratory 
at  Martin  Marietta.  The  equipment  used  was: 

C-60  Vibration  Test  Set 
10  -  3000  Hz  capability 
Endevco  Dynamometer  Model  2702B 
Accelerometer  2222B  S/N  FX15 
(.3%  sensitivity) 

Honeywell  1858  Visicorder 

Martin  Marietta  Control  Box 

Digitec  262C  Multimeter 

Philbrick  Researches  PR-300  Power  Supply 

The  test  setup  is  illustrated  schematically  by  Figure  F.2-1,  and  Figure  E.2-2. 

F.3  Test  Procedure 

Each  test  run  was  based  on  the  following  step-by-step  procedure: 

1.  Install  unit  on  test  fixture  mounted  on  test  cube  located  on  the  C-60 
Vibration  Test  Set. 

2.  Annotate  orientation. 

3.  Connect  control  accelerometer  to  monitor  vibration  input  (3.0  or  5.2g  rms). 

4.  Mount  accelerometer  2222B  on  Superjet  sensor  in  a  manner  to  monitor  the 
output  of  the  axis  under  vibration. 

5.  Connect  control  accelerometer  to  visicorder.  Set  sensitivity  to  10  g/in. 

6.  Connect  output  accelerometer  to  visicorder  to  10  g/in. 

7.  Connect  unit  to  control  box. 

8.  Connect  +15.0VDC  and  -15.0VDC  and  common  to  control  box. 

9.  Connect  white  wire  on  test  unit  to  the  (+)  on  digital  multimeter  (must  be 
floating  DMM,  Ref.  6V). 


BBT 


NADC  80081-60 


10.  Connect  grey  wire  on  test  unit  to  common  on  DMM. 

11.  Connect  white  and  grey  wires  to  visicorder.  Set  sensitivity  to  20  mv/in. 

12.  Connect  frequency  counter  on  C-60  test  set  to  visicorder.  Set  sensitivity 
to  5  v/in. 

13.  Set  chart  speed  to  0.1  in/sec  and  timelines  to  10  second  intervals. 

14.  Start  visicorder. 

15.  Turn  on  unit  at  control  box  (power  switch  to  "warmup"). 

16.  Apply  resonance  search  at  3g  rms  from  10  to  3000  Hz  over  a  period  of  3.5 
minutes . 

17.  Stop  visicorder. 

18.  Select  the  three  most  severe  resonances  and  annotate. 

19.  Start  visicorder. 

20.  Dwell  unit  for  10  minutes  at  each  selected  resonance. 

21.  Stop  visicorder. 

22.  Turn  off  unit. 

23.  Repeat  test  for  each  orientation  and  other  units. 

24.  Repeat  baseline  test  per  Part  A. 
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FOREWORD 

This  document  Is  prepared  to  fulfill  the  requirements  of 
paragraphs  3.2.1 .5  and  3.2.1 .6  of  Statement  of  Work  60134-12 
dated  7  August  1979  which  describes  the  effort  authorized 
under  Operations  Directive  No.  3-0017-00-375-15.  This  0.  D., 
issued  19  October  1979,  implements  contract  number  DAAK40-79- 
D-0017  with  the  Naval  Air  Development  Center  Aircraft  and  Crew 
Systems  Technology  Directorate,  Warminster,  Pa.  18974.  Under 
the  terms  of  the  referenced  contract  Martin  Marietta  is  to 
evaluate  the  Hamilton-Standard  SUPERJET  angular  rate  sensor  for 
possible  application  In  the  Maximum  Performance  Escape  System 
(MPES)  Program  being  conducted  by  the  Naval  Air  Development  Center 
(NADC).  A  major  portion  of  the  evaluation  effort  will  Involve 
performance  tests  under  various  environmental  conditions.  This 
document  describes  the  test  program  to  be  conducted  and  gives 
a  time  schedule  for  the  accomplishment  of  major  milestones. 
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SUMMARY 


This  test  plan  document  describes  the  scope  of  effort 
to  be  expended  in  evaluating  the  performance  of  Hamilton- 
standard's  SUPERJET  roll  rate  sensor  (RRS)  for  application 
to  a  Navy  Air  Development  Center  (NADC)  Program.  The  tests 
to  be  conducted  are  described,  the  number  of  test  units  to 
be  employed  is  given  and  the  test  levels  for  each  test  are  speci¬ 
fied.  Test  schedules  and  data  formats  for  each  test  are  pres¬ 
ented.  Measurements  to  be  made  are  listed  and  test  apparatus 
to  be  used  is  specified. 
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1 .  INTRODUCTION 


1 . 1  Purpose 

The  SUPERJET  is  an  angular  rate  sensor  produced  by  the  Hamilton 
Standard  Division  of  United  Technologies,  Inc.  One  version  of  this 
device  containing  associated  electronics  for  shaping  and  correcting 
the  output  and  providing  switching  and  null  bias  functions  is  being 
developed  for  use  on  the  Copperhead  projectile  as  a  roll  rate  sensor. 

In  a  previous  study  conducted  by  Martin  Marietta  Corp. ,  Orlando, 
Florida,  the  potential  application  of  the  SUPERJET  to  air  crew  ejection 
systems  was  recognized.  The  final  report  of  this  study  effort  (OR  15646) 
recommended  further  evaluation  of  the  SUPERJET  to  better  define  its 
potential  for  such  application.  The  purpose  of  this  test  plan  is  to 
describe  the  test  activities  involved  in  the  evaluation  effort  and  to 
establish  a  time  schedule  for  performing  the  test  effort. 

1 .2  Test  Objectives 

The  major  objectives  of  this  test  program  are  to  demonstrate 
feasibility  of  less  than  2  deg/s  bias  error  with  0.1s  ready  time 
and  linearity  of  1  percent  over  the  rate  range  of  +  500  deg/s  at 
any  temperature  between  -65°  f  and  +  165°  F. 

Secondary  objectives  will  be  to  determine  the  effects  on  sensor 
output  of  high  and  low  temperature,  linear  acceleration,  rate  of 
change  of  acceleration,  vibration  and  acoustic  environments. 

Where  It  can  be  determined  that  tests  equivalent  to  those  specified 
herein  have  been  conducted  on  other  programs, the  data  from  such 

tests  may  be  presented  In  lieu  of  duplicating  those  tests. 
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2.  APPLICABLE  DOCUMENTS 

2.1  Authorizing  Documents 

1 .  Contract 

2.  Statement  of  Work,  NADC  No. 

3.  Operations  Directive,  Martin  Marietta  No. 

2.2  References 

1.  Martin  Marietta  Reports 

Fluidic  Gyro  Development,  August,  1979 

2.  Military  Standards 
Environmental  Test  Methods 

3.  Specifications,  Martin  Marietta 
Roll  Rate  Sensor 


J 
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3.  TEST  APPROACH 

3.1  Test  Facilities 

The  test  program  described  herein  is  to  be  conducted  by  various 
laboratories  of  Martin  Marietta  Corp.,  Orlando,  Florida.  Room  temp¬ 
erature  performance  tests  will  be  conducted  on  a  rate  table  in  the  Fluidics  Lab 
or  Precision  Inertial  Laboratory.  The  Dynamics  Lab  and  the  Environmental 
Test  Lab  will  provide  equipment  for  generating  vibration  and  acoustic 
environments  and  shall  provide  all  necessary  measurement  and  recording 
equipment  for  these  tests.  Temperature  chambers  mounted  on  a  rate  table  will 
be  used  for  creating  the  high  and  low  temperature  environments  during  rate  test 
this  time  it  is  proposed  to  use  thermostatically  controlled  electric 
heaters  for  creating  the  high  temperature  environment.  The  low 
temperature  environment  will  be  created  by  flowing  gaseous  nitrogen 
from  a  liquid  supply  through  an  insulated  chamber  0n  the  rate  table. 

3.2  Test  Equipment 

Test  equipment  necessary  for  conducting  this  test  program  is  given 
in  Table  1 . 

3.3  Test  Articles 

The  roll  rate  sensors  to  be  tested  are  identified  as  Hamilton 
Standard  P/N  9304100099.  Serial  number  0100196  and  0100142  are  present¬ 
ly  available  from  a  previous  test  program.  Additional  units  of  the  same 
part  number  will  be  obtained  by  transfer  or  consignment  from  the  Copperhead 
program,  or  purchased  from  Hamilton  Standard  should  it  prove  impractical 
to  use  Copperhead  units. 
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TABLE  1 

Test  Equipment* 


Model  No/ 
Part  No. 


HP3449  or 
HP3465B 


Description/Manufacturer  Accuracy  (*) 

Power  Supply  +5v  +1.00 

Power  Supply  +11. 5v  +1.00 

Power  Supply  +15.0v  +1.00 

Power  Supply  -15. Ov  +1.00 


Digital  voltmeter-Hewlett  Packard  0.25 
High  Impedance  0-100  mv  range 

RRS  Test  Set  - 


Acoustic  chamber- Mart in  Marietta 

Model  MB  Shaker 

Model  G-1100  Rate  table-Genlsco 

Rate  table  controller- 
test  set-Hewlett  Packard 

Temperature  control  chamber 
Martin 


Model  1054  Precision  Centrifuge- 
Martin-Genisco 


1  Similar  equipment  having  adequate  performance  char¬ 
acteristics  for  the  usage  Intended  may  be  substituted.  Test 
data  sheets  shall  note  the  actual  equipment  used. 
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3.4  Test  Descriptions 

3.4.1  Base  Line  Performance  Tests 

These  tests  shall  be  performed  at  room  ambient  conditions  of  77°F 
+  10°F  and  less  than  90%  relative  humidity.  The  unit  under  test  (UUT) 
shall  be  at  a  stable  temperature  prior  to  test.  Unless  otherwise  Implied 


or  specified,  the  following  tests  will  be  made  while  the  sensor  Is  motionless  with 

Its 

base  In  contact  with  a  horizontal  support  surface; 

1. 

Input  voltage  and  current  requirements  will  be  measured 

at  the  power 

supplies. 

2. 

Output  drift  -  the  sensor  output  change  with  time  shall 

be  determined 

tor  constant  rate  Inputs. 

3. 

Output  scale  factor  -  (volts/deg/sec) 

4. 

Full  scale  range  for  Z%  linearity 

5. 

Threshold 

6. 

Resolution 

% 

7. 

Hysteresis 

3.4.2  Ready  Time 

A  test  for  "ready  time"  shall  be  made  by  recording  the  output 
characteristic  of  the  sensor  as  the  unit  Is  activated.  The  recording 
shall  be  measured  to  determine  the  steady  state  output  level.  "Ready 
time"  Is  the  time  required  for  the  unit  to  respond  to  the  activation 
signal  and  develop  and  output  equal  to  95  %  of  the  steady  state  level. 
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3.4.3  Acceleration  Sensitivity  Tests 

3. 4. 3.1  Constant  Acceleration 

The  unit  will  be  oriented  on  a  centrifuge  and  subjected  to  con¬ 
stant  accelerations  In  each  direction  along  each  of  the  three  mutually 
perpendicular  axes  (reference  Figure  1).  Various  levels  of  acceleration 
shall  be  applied  up  to  a  maximum  of  30g.  The  sensitivity  of  the  sensor 
output  to  the  applied  acceleration  shall  be  determined. 

3. 4. 3. 2  Constant  Jerk 

The  centrifuge  will  be  programmed  to  produce  linearly  varying  accel¬ 
erations  by  linearly  changing  the  rate  of  rotation.  The  rate  of  change 
of  acceleration  shall  be  varied  In  Increments  from  zero  to  lOa/sec. 

The  sensitivity  of  the  sensor  output  to  the  applied  rate  of  change  of 
acceleration  (jerk)  shall  be  determined.  The  acceleration  vectors  shall 
be  oriented  In  each  direction  along  the  three  test  axes  shown  In  Figure  1. 

3.4.4  Vibration  Tests 

The  sensitivity  of  the  unit  to  vibration  environments  will  be 
evaluated  by  tests  conducted  In  accordance  with  MIL  -STD-810C  procedures. 
Vibration  will  be  applied  along  the  three  axes  defined  In  Figure  1. 

A  resonance  search  will  be  performed  at  a  maximum  level  of  3g 
from  10  to  5000  Hz  In  each  axis.  The  three  most  severe  resonances  In 
each  axis  will  be  selected.  The  unit  will  then  be  vibrated  at  each  of 
the  three  selected  frequencies  In  each  axis  for  10  minutes.  The  test 
level  shall  be  5.2g. 

Null  output  shall  be  monitored  during  vibration. 
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Figure  1  RRS  Mounting  Dimensions  and  Orientation 
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3.4.5  Acoustic  Sensitivity 

The  sensitivity  of  the  RRS  to  high  level  acoustic  environment 
will  be  evaluated  by  tests  conducted  In  general  conformity  to 
MIL-STD-810C.  The  RRS  will  be  suspended  In  an  acoustic  chamber 
on  elastic  cords  having  a  natural  frequency  less  than  25  Hz. 

Procedure  1  of  MIL-STD-810C  will  be  used  as  a  guide.  A  category  B 
test  will  be  conducted  (150  db  for  30  minutes)  to  evaluate  the 
effects  of  longer  term  acoustic  environment  on  the  RRS  output. 
Measurements  of  the  RRS  output  will  be  made  at  Intervals  no  greater 
than  5  minutes  during  this  test.  A  category  D  test  will  be  conducted 
for  limited  time  periods.  A  minimum  sound  pressure  level  of  165  db 
will  be  applied  In  "pulses"  of  approximately  1  second  duration.  The 
sound  pressure  level  will  be  brought  up  to  the  maximum  level  In  the 
minimum  time  period  consistent  with  laboratory  operating  procedures 
and  equipment  capabilities.  Following  the  sound  "pulse"  the  pressure 
level  will  be  allowed  to  decay  in  accordance  with  Inherent  equipment 
characteristics.  This  short  duration  acoustic  pulse  will  be  applied 
to  the  energized  RRS  a  minimum  of  8  times.  The  output  will  be  con- 
tlnously  recorded.  Acoustic  effects  on  the  RRS  output  will  be 
determined  by  comparing  the  recorded  null  output  during  and  following 
the  acoustic  pulse  to  the  output  recorded  just  prior  to  application 
of  the  acoustic  environment.  In  addition,  results  of  post-environment 
performance  tests  will  be  compared  to  pre-environment  performance 
baseline  tests. 
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3.4.6  Temperature  Sensitivity  Tests 

The  baseline  performance  tests  will  be  conducted  at  -65 °F  ♦  5°F 
and  at  +165*F  +  5°F.  The  tenperature  chamber  shall  be  stabilized  at 
the  test  tenperature  preceedlng  the  testing.  Data  from  these  tests 
shall  be  conpared  to  room  temperature  test  data  to  determine  temperature 
sensitivity. 


i 
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4.  TEST  IMPLEMENTATION 

4.1  Test  Procedures 

The  major  tests  necessary  In  the  conduct  of  this  test  program 
are  as  follows: 

1.  Baseline  performance  tests. 

2.  High  temperature  test. 

3.  Low  temperature  test. 

4.  Acceleration  test. 

5.  Rate  of  acceleration  (jerk)  test. 

6.  Vibration  test. 

7.  Acoustic  sensitivity  test. 

A  detailed  test  procedure  shall  be  written  giving  the  steps  to 
follow  in  conducting  the  above  tests.  The  procedure  will  define  the 
order  of  testing,  when  the  RRS  Is  to  be  operated,  how  and  when  the 
environmental  exposure  Is  to  be,  Applied,  the  parameters  to  be  measured 
and  recorded,  and  the  frequency  or  time  of  measurement.  Baseline 
Performance  will  be  established  prior  to  and  following  environmental 
exposures. 

4.2  Failure  Documentation 

In  case  of  equipment  failure  appropriate  entries  as  to  schedule 
Impact  and  corrective  action  shall  be  made  In  the  test  logs  by  the 
test  program  engineer. 

In  case  of  failure  of  the  Unit  Under  Test  ,  a  full  description 
of  the  test  conditions  and  nature  of  the  failure  will  be  given  In  the 
test  report.  Failure  analysis,  failure  testing  and  failure  reports  are 
beyond  the  scope  of  this  program. 
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4.3 


Data  Requirements 

4.3.1.  Photographic  Documentation 

Photographs  will  be  employed  as  necessary  to  supplement  drawings,  sketches, 
and  descriptive  material  In  the  test  report,  such  that  test  set-ups  may 
be  reconstructed  or  duplicated.  Orientation  of  the  test  specimen  during 
environmental  exposures  Is  of  particular  Interest  and  must  be  fully 
documented . 


4.3.2.  Data  Sheets 

Data  sheets  similar  to  the  example  shown  In  Appendix  A  will  be 
prepared  for  use  with  each  test  procedure  and  shall  contain  as  a  min¬ 
imum  the  following  entries  In  addition  to  sections  for  recording  observ¬ 
ed  performance  data. 

Name  of  Test 
Place  of  Test 

Part  number  &  serial  number  of  test  article 
Pertinent  test  equipment  model /serial  numbers 
Date 

Test  conditions  @  Start  Finish 

Time  of  day 

Temperature 

Baro.  press 

Humidity 

Test  Englneer(s)  attesting  signature 
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4.3.3  Oscillograph  Records 

Oscillograph  records  shall  be  annotated  to  indicate  trace 
identification,  scale  factors,  and  time  of  events  and  shall  be 
identified  with  the  entries  listed  In  paragraph  4.3.2. 

4.4  Schedule  and  Milestones 

A  schedule  for  conducting  the  tests  described  herein  Is  shown  In 
Figure  2.  It  Is  planned  that  all  testing  shall  be  completed  by 
1  April  1980.  Test  data  reduction,  analysis,  evaluation  and  present¬ 
ation  and  preparation  of  descriptive  test  results  will  be  completed  by 
1  May  1980.  Test  results  will  be  made  available  to  NADC  on  or  before 
15  May  1980.  The  formal  test  report  will  be  a  part  of  the  program 
final  report. 
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S.  DEFINITIONS 

Scale  Factor  -  slope  of  best  fitting  straight  line  to  test  data. 
Linearity  -  the  deviation  of  the  output  data  from  the  best  straight 
line  fit  to  the  data  and  through  the  zero  rate  point. 
Null  Bias  -  output  of  rate  sensor  at  zero  rate  input.  Also  termed 
"offset" . 

Hysteresis  -  the  difference  in  output  at  any  rate  when  approached 
in  opposite  directions. 


f 
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APPENDIX  A 

TYPICAL  DATA  SHEET 

Test : _ 

Run  No.:  _ _ 


Date: 

Laboratory: 
Test  Machine: 


Test  Article  I.  D. 
Name: 

Part  No.: 
Model  No . : 
Serial  No.: 
NOTES: 


Start  Finish 

Time:  _  _ 

Temp:  _  _ 

Baro.  Press:  _  _ 

Relative  Humidity:  _  _ 

Input:  Voltage  _ 

Current  _ 

Power 


DATA  ANALYSIS  RESULTS 


DATA 


Input 


Output 


This  test  conducted  in  accordance  with 

paragraph _ of  TPL _ and 

paragraph _ of  TPR _ except 

as  noted. 


Scale  Factor 
Null  Bias 
Hysteresis 
Threshold 
Resolution 


Test  Engineer: 
Signature 
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APPENDIX  C 


LEAST  SQUARES  FIT  ALGORITHM 


Scale  factor,  bias  and  linearity: 

Z  «  B  +  Ax 
B  -  (Q  -  (A  •  S)/H9 

A  -  ((H9  •  P)  -  (S  •  Q))/((H9  •  T)  -  (S  •  S)) 
H9  -  (4  •  (Rl/R2))/2 


Where: 


A  -  Slope  of  Least  Squares  Fit  Straight  Line  (volts/degrees/second) 
B  -  Bias  (V  -  Intercept  of  Least  Squares  Fit  Line  (volts)) 

H9  -  Number  of  Data  Points 

P  «  Sum  of  Inputs  Times  Outputs  (volts/degrees/second) 

Q  -  Sum  of  the  Outputs  (volts) 

Rx  “  Maximum  Rate  (degrees /second) 

R2  =  Rate  Increment  (degrees /second) 

S  -  Sum  of  the  Inputs  (degrees/second)  2 

T  =  Sum  of  the  Inputs  Squared  (degrees /second; 

X  *  Input  (degrees/second) 

Z  -  Least  Squares  Fit  Straight  Line  (volts) 

Hys  teres is :  Maximum 
M  "  Yi  -  y2 


Where: 


M  »  Hysteresis  (volts) 

Yj  *  Output  Recorded  Approaching  Maxmimum  Rate 
Y£  "  Output  Recorded  Approaching  Zero  Rate 


d”!!h 

SF 


Where: 


OUTPUT  DRIFT  ALGORITHM 
-  SFL  60  100 


SFy  ■  Highest  scale  factor  at  rate 

SFL  -  Lowest  scale  factor  at  rate 

SFunu  “  Nominal  baseline  scale  factor 
Nun 

t  •  Time  in  seconds  between  high  and  low 
scale  factors 
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